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(57)Abstract 

PROBLEM TO BE SOLVED: To make it possible to fix the length of encoded data on a prescribed length without 
degrading picture quality on the decoding side by setting up the ratio of a discrete cosine transform(DCT) block 
of a chrominance signal to a screen as a shuffling unit and executing shuffling so that units belonging to adjacent 
shuffling units are mutually different 

SOLUTION: A block formation circuit 1 divides an inputted video signal into blocks in each pixel and each block 
is shuffled by a shuffling circuit 9 and outputted to a DOT circuit 2. The video signal encoding device is prepared 
for preferentially executing the encoding of picture data from the center part of the screen of a television. The 
DOT circuit 2 executes DOT of each block and outputs an obtained DCT coefficient A weighting circuit 3 
weights each DCT coefficient and outputs the weighted DCT coefficient A quantization circuit 4 quantizes the 
DCT coefficient by the number of quantization bits determined by a controller 8 and outputs the quantized DCT 
coefficient to a variable length encoding circuit 5. 



CLAIMS 
[Claim(s)] 

[Claim 1] In the video-signal coding equipment which compresses the digital video signal containing a 
chrominance signal, and is encoded A block configuration means to constitute the aforementioned video signal 
for two or more pixels of every, and to constitute a block in the shape of a matrix, A conversion means to give 
orthogonal transformation to each constituted block and to obtain a transform coefficient A coding means to 
encode the obtained transform coefficient and to obtain coded data, and a block of the aforementioned 
chrominance signal make a shuffling unit the size occupied on a screen. So that the units to which four shuffling 
units which are short distances most per the unit to which arbitrary 1 shuffling units belong, and this 1 shuffling 
belong may differ Video-signal coding equipment characterized by having a unit configuration means to 
constitute each unit which makes two or more blocks a unit before it carries out the shuffling of each block and 
the aforementioned conversion means gives orthogonal transformation. 

[Claim 2] In the video-signal coding equipment which compresses a digital video signal and is encoded A block 
configuration means to constitute the aforementioned video signal for two or more pixels of every, and to 
constitute a block in the shape of a matrix, A conversion means to give orthogonal transformation to each 
constituted block and to obtain a transform coefficient So that the units to which four blocks which are short 
distances most belong to a coding means to encode the obtained transform coefficient and to obtain coded data, 
and the unit and this one block with which arbitrary 1 block belongs may differ Video-signal coding equipment 
characterized by having a unit configuration means to constitute the unit which makes two or more blocks a unit 
before the aforementioned conversion means gives orthogonal transformation. 

[Claim 3] The video-signal coding equipment according to claim 1 or 2 carry out having further a control means 
control the ON/the OFF of an operation of the quantization number of bits in the aforementioned quantization 
means, and the aforementioned coding means based on the amount of data of the coded data contained by a 
receipt means quantizes a transform coefficient, has the receipt capacity of the amount of data of a quantization 
means send the data after a quantization to the aforementioned coding means, and the aforementioned coding 
means, and an almost same amount and contain the obtained coded data, and this receipt means as the 
characteristic feature. 

[Claim 4] Video-signal coding equipment according to claim 1 or 2 characterized by having further a receipt 
means to have the receipt capacity of the amount of data of the aforementioned coding means, and an almost 
same amount, and to contain the obtained coded data, and a control means to control ON/OFF of an operation 
of the aforementioned coding means based on the amount of data of the coded data contained by this receipt 
means. 

[Claim 5] In the video-signal coding equipment which compresses a digital video signal and is encoded A block 
configuration means to constitute the aforementioned video signal for two or more pixels of every, and to 
constitute a block in the shape of a matrix, A conversion means to give orthogonal transformation to each 
constituted block and to obtain a transform coefficient So that the units to which four blocks which are short 
distances most belong to a coding means to encode the obtained transform coefficient and to obtain coded data, 
and the unit and this one block with which arbitrary 1 block belongs may differ [ in a unit configuration means to 



constitute the unit which makes two or more blocks a unit before the aforementioned conversion means gives 
orthogonal transformation, and each unit ] Video-signal coding equipment characterized by having a decision 
means to determine the coding sequence of each block according to the order of a block of a screen center 
section, and a block of a screen edge, and a control means to control the amount of data of coded data for every 
unit 



DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] this invention blocks a video signal and relates to the video-signal coding equipment 

which gives and carries out compression coding of the orthogonal transformation at each block. 

[0002] 

[Description of the Prior Art] If the picture data changed into the digital signal are recorded on record media, 
such as a tape, as it is, the amount of data of a limitation recordable on a record medium generally [ the amount 
of data is huge and ] will be exceeded. Therefore, when recording a digital video signal on a tape etc., it is 
necessary to compress a video signal and compression of a video signal is performed from the former using 
bandwidth compression equipment so that the amount of data may not exceed the limitation. 
[0003] Since high coding luminous efficacy is acquired, the orthogonal transformation coding method which is an 
example of such bandwidth compression and which quantizes the transform coefficient which carries out 
orthogonal transformation of the HARASHIN number, and is obtained, and is encoded is widely used from the 
former. When applying this method to a video signal, a video signal is divided into the small block which consists 
of an nxn (n:integer) pixel first and orthogonal transformation is given to each block, it changes into the 
transform coefficient of the frequency domain of nxn, and this transform coefficient is quantized. However, when 
it quantizes by the same number of bits to all blocks, although quality of image sufficient in a picture image block 
of a flat field is obtained, in the picture image block containing an edge field, an error diffuses it around an edge 
field, and it serves as a noise. 

[0004] There is what was indicated by JP r 2-105792,A as coding equipment for solving this problem. Drawing 1 is 
a block diagram showing the configuration of the coding equipment shown in the aforementioned official report 
and explains this coding equipment with reference to drawing 1 . After dividing into a small block the video signal 
inputted into the blocking circuit 51, orthogonal transformation of it is carried out in the orthogonal 
transformation circuit 52. It is quantized by the quantization circuit 53 which can quantize in two or more 
quantization numbers of bits, and the transform coefficient obtained by orthogonal transformation is outputted. 
At the edge field detector 54, the edge detection of a video signal is performed and it is detected by the flat part 
detector 55 whether it is a flat part In the block judging circuit 56, it is judged based on the output of the edge 
field detector 54 and the flat part detector 55 whether the block is a block which made the edge field and the 
flat part intermingled. A judgment result is outputted to the quantization circuit 53, and the quantization number 
of bits is determined according to this judgment result And when the whole block is flat or when the whole block 
is complicated structure, since a noise is not conspicuous, it is determined as the few quantization number of 
bits. On the other hand, in the block with which the edge field and the flat part were intermingled, in order to 
prevent occurrence of the noise in a flat part it is determined that they will be many quantization numbers of 
bits. Thus, in order that the coding equipment shown in the aforementioned official report may solve an above- 
mentioned problem, in the block with which an edge field and a flat part are intermingled, by quantizing a 
transform coefficient finely, it reduces a noise and is raising the quality of image of the picture after a 
decryption. By the way, in the decision criterion for detecting the edge field or flat part in a block, it is a 
distributed value within a block. Maximum of a block, There is a dynamic range of a block etc., and these name 
generically and are called activity exponent With the conventional coding equipment mentioned above, it is made 
the configuration of changing the quantization number of bits (quantization level) for every block, based on the 
activity exponent 

[0005] Usually, using entropy code modulation, such as Huffman coding, variable length coding of the output of 
the quantization circuit 53 in drawing 1 is carried out and it is transmitted. And it is various and it is helical-scan 
type digital VTR by what bit 1 block is completed as a result of variable length coding. It is more convenient to 
grasp whether the data for what block are recorded on one truck, when it is the record medium with which the 
length of one truck is decided like. Therefore, usually it decides whether to record the data for what block by one 
truck also at the lowest Moreover, they are block correction signs (for example, BCH sign, a Reed Solomon 
code, etc) as an error correcting code. When it chooses, the data length of a variable length sign may be fixed 
for every error correction block. Usually, since it is coding of a video signal, N (N:integer) split of one field or the 
one frame is carried out (the unit is called a unit), and the upper limit of the amount of data is set up in N units 
in each. 
[0006] 

[Problem(s) to be Solved by the Invention] However, for example, digital VTR with which the data length of a 
variable length sign is fixed In a transmission line [ like ], as a result of variable-length-coding processing, the 
data length of a variable length sign may not become fixed, but the total code length after variable length coding 
may exceed the fixed length of a transmission line, and overflow may be caused according to the modality of 



picture image. In such a case, since a transmission is closed by data flow, the overflowing sign is not not only 
transmitted, but the information on subsequent will be sent Therefore, when decrypting, there is a problem that 
decode cannot be carried out correctly. 

[0007] In case variable length coding of the one screen of television is carried out, generally it encodes from the 
left of a television screen in order from a top to the bottom to the right Therefore, in the center section of the 
television screen where the characteristic element of a picture image exists, there is a problem are easy to 
generate the above cancels. 

[0008] this invention is made in view of ** or and it is in the one purpose offering the video-signal 

coding equipment which can fix coded data length to a predetermined length, without inviting a degradation of 
quality of image to a decryption side. 

[0009] Other purposes of this invention have distortion by the transmission cancel in offering the video-signal 
coding equipment which is hard to be detected visually, when the code length of the data which should be 
transmitted is being fixed. 
[0010] 

[Means for Solving the Problem] The video-signal coding equipment concerning the 1 st invention of this 
application is DCT of a chrominance signal. It is characterized by constituting so that a block may make a 
shuffling unit the size occupied on a screen, the affiliation units of a ****** shuffling unit may differ, 
respectively and a shuffling may be carried out 

[0011] When the video-signal coding equipment concerning the 2nd invention of this application observes a 
certain arbitrary blocks, it is characterized by constituting so that the shuffling of each block may be carried out 
and it may carry out compression coding after that so that the units to which the block observed with the unit to 
which the about four block (block which exists at a short distance most) belongs belongs may differ. 
[0012] It is characterized by the video-signal coding equipment concerning the 3rd invention of this application 
controlling the quantization number of bits and a coding operation based on the amount of data which has the 
buffer in which the amount of information equivalent to the data length of one truck is stored in the 1st or 2nd 
invention, and was contained by this buffer. 

[0013] It is characterized by the video-signal coding equipment concerning the 4th invention of this application 
controlling a coding operation based on the amount of data which has the buffer in which the amount of 
information equivalent to the data length of one truck is stored in the 1 st or 2nd invention, and was contained by 
this buffer. 

[0014] It is characterized by constituting the video-signal coding equipment concerning the 5th invention of this 
application so that compression coding processing may be performed in each unit in the order of a block of a 
screen center section, and a block of a screen edge. 
[0015] 

[Function] S/N according [ in the 1st invention, since a block of a chrominance signal applies a shuffling in the 
same unit as the size occupied on a screen, the bias of the amount of signs becomes small, and ] to the amount 
control of signs a degradation prevents — having — in addition — and when it is special regeneration, it is 
reproduced per shuffling 

[0016] In the 2nd invention, the following procedures perform a shuffling, for example. One screen (one field or 
one frame) is divided into N units for two or more blocks [ every ]. The address or the vertical address with the 
horizontal block encoded by the k-th in the u-th unit It is determined that it will become the number on the 
basis of the number which gave the division which took N1, or (integral multiple of N1:N) N2 (the integral multiple 
for an integer of N2:N, and integer) to law. Thus, if a certain arbitrary blocks are observed by connecting k and a 
block address, a shuffling can be performed so that the units to which the block observed with the unit to which 
the about four block belongs belongs may be made to differ. If it does in this way, since the block concentrated 
on the screen into the same unit does not exist the amount of signs becomes almost equal in all units. 
[0017] In the 3rd invention, since it has the buffer of a transmission marginal data length and this capacity, even 
if transmission data increase momentarily, the cancel of coding does not occur. Consequently, distortion by the 
transmission cancel is hard to be detected visually. 

[0018] In the 4th invention, since it has the buffer of a transmission marginal data length and this capacity, even 
if transmission data increase momentarily, the cancel of coding does not occur. Consequently, distortion by the 
transmission cancel is hard to be detected visually. 

[0019] Moreover, it becomes easy to generate distortion generated by the amount control of signs so that k is 
large. In the 5th invention, it concentrates on the screen edge at which the distortion is seldom conspicuous on 
a visual sense though distortion occurs, since the block in the center section of a screen has small k, the block 
in the edge of a screen carries out the shuffling of two or more blocks so that k may become large, and it 
encodes in the order of this shuffling. 
[0020] 

[Example] this invention is explained in full detail below based on the drawing in which the example is shown. 
[0021] (The 1st example) Variable-length-coding data are stored in buffer memory, the remaining capacity of the 
buffer memory is supervised, occurrence of surplus data is judged, and the 1st example feeds back the decision 
result to a variable-length-coding control. 

[0022] Drawing 2 is a block diagram showing the configuration of the 1st operation view. In drawing, 1 is a 
blocking circuit which blocks the digital video signal inputted for two or more pixels of every, and the blocking 
circuit 1 is DCT about each block. It outputs to a circuit 2. DCT A circuit 2 gives a discrete cosine transform 



(DCT : Discrete Cosine Transform) to each block, and outputs the transform coefficient (DCT coefficient) 
obtained to it in the weighting circuit 3. The weighting circuit 3 is each DCT. DCT by which the weighting was 
carried out after giving weighting (weighting) to a coefficient A coefficient is outputted to the quantization circuit 

4. The quantization circuit 4 is DCT by which the weighting was carried out A coefficient is quantized by the 
quantization number of bits determined with a controller 8 t and it outputs to the variable-length-coding circuit 5 
through a switch 7. DCT by which the variable-length-coding circuit 5 was quantized RAM which has the data 
capacity which carries out variable length coding of the coefficient and is equivalent to the data length of one 
truck in variable-length-coding data etc. — it outputs to the buffer memory 6 constituted ON/OFF of the data 
input to the variable-length-coding circuit 5 is changed by the switch 7. A controller 8 controls a change of the 
quantization number of bits and the switch 7 in the quantization circuit 4 based on the amount of data contained 
by buffer memory 6. 

[0023] Next an operation is explained. 

[0024] The data which sample a video signal and were obtained are DCT after the blocking circuit 1 blocked in 8 
pixels of horizontal directions, and 8 pixels of perpendicular directions. It is DCT by the circuit 2. DCT which is 
performed and is obtained As for a coefficient a weighting is given by the weighting circuit 3. It is DCT of a RF 
field in that case. Weight is attached so that a value may become small in a coefficient This is because 
bandwidth compression can be carried out without a degradation being conspicuous since resolution falls visually 
[ a RF field ]. Next DCT by which the weighting was carried out in the quantization circuit 4 A coefficient is 
quantized. The quantized n-bit data are expressed as shown in drawing 3 . By the variable-length-coding circuit 

5, as shown in drawing 4 , the single-dimension scanning of this data is carried out and variable length coding is 
carried out the number (zero run length) with which, as for the variable-length-coding circuit 5, 0 continues — 

un w ith the value of 0, it is the coding network from which code length is different and Huffman coding etc. is 

usually used well The output of the variable-length-coding circuit 5 is stored in buffer memory 6, and is 
outputted to a transmission system. 

[0025] However, the length of the variable length sign outputted by the pattern of a picture image from this 
variable-length-coding circuit 5 takes various status, and exceeds or is less than the amount of signs of the 
limitation which should be transmitted by the case. A controller 8 compares the address value and limit data 
length of buffer memory 6 under writing, and expects occurrence of surplus data. And a change of the 
quantization number of bits and the switch 7 in the quantization circuit 4 is controlled by the output signal from 
a controller 8. 

[0026] Therefore, even if data increase rapidly momentarily in the specific fraction of the picture image of a 
television screen, since the data capacity of buffer memory 6 is fully large, overflow is not caused and a 
controller 8 does not judge the cancel of a transmission. 

[0027] Drawing 5 is a block diagram showing the configuration of the modification of the 1 st example. In this 
modification, the controller 8 is controlling only the change of a switch 7. 

[0028] (The 2nd example) The 2nd example is characterized by encoding screen data preferentially from the 
screen center section of a television screen in the 1 st above-mentioned example. 

[0029] Drawing 6 is a block diagram showing the configuration of this 2nd example, and the fraction which 
attached view 2 in drawing and the jack per line shows the same fraction. The blocking circuit 1 and DCT The 
shuffling of each block inputted from the blocking circuit 1 so that screen data might be preferentially encoded 
from the screen center section of a television screen between circuits 2 is carried out and it is DCT. The 
shuffling circuit 9 for outputting to a circuit 2 is formed. 

[0030] Drawing 7 shows the shuffling sequence in this shuffling circuit 9. Drawing 7 (a) The example which 
carries out a shuffling to the shape of a whorl toward a periphery from a screen center section is shown. 
Moreover, drawing 7 (b) The example which expands to right and left and carries out a shuffling to screen 
lengthwise sequentially from a screen center section is shown. Furthermore, drawing 7 (c) The example which 
expands to screen longitudinal direction up and down sequentially from a screen center section, and carries out 
a shuffling to it is shown. 

[0031] Thus, in the 2nd example, since it encodes preferentially from a screen center section, even if the cancel 
of transmission data arises by occurrence of surplus data, the cancel is produced in a screen edge. Therefore, 
distortion by the cancel is not visually conspicuous. 

[0032] In addition, the shuffling sequence in the shuffling circuit 9 is drawing 7 (a), (b) It is necessary to be the 
last method shown in (c), and is good also by random numbers. For example, 7 (d) The television screen is 
divided into five and shuffling sequence may be determined in each field sequentially from a screen center 
section according to random numbers so that it may be shown. 

[0033] Drawing 8 is a block diagram showing the configuration of the modification of the 2nd example. In this 
modification, the controller 8 is controlling only the change of a switch 7. 

[0034] (The 3rd example) The 3rd example which determines the quantization number of bits in a quantization 
circuit based on the activity exponent of a block and the data length after variable length coding is explained. 
[0035] Since the fraction which drawing 9 is a block diagram showing the configuration of the 3rd example, and 
attached drawing 2 and the jack per line in drawing shows an identity or a considerable member, those 
explanations are omitted. The quantization circuit 4 is DCT by which the weighting was carried out A coefficient 
is quantized by the quantization number of bits determined in the quantization number-of-bits decision circuit 
14, and it outputs to the variable-length-coding circuit 5. Moreover, the quantization circuit 4 is DCT in which 
the weighting was carried out by the number of bits with more 1 bit than this quantization number of bits 



determined. A coefficient is quantized and it outputs to the data reconstruction circuit 10. DCT by which the 
variable-length-coding circuit 5 was quantized a coefficient — variable length coding — carrying out — 
variable-iength-coding data — RAM etc. — it outputs to the buffer memory 1 1 constituted Moreover, the 
variable-length-coding circuit 5 has the possibility of overflow, and outputs the data which were not able to 
carry out variable length coding to the data reconstruction circuit 10. The data reconstruction circuit 10 
reconfigurates the data from the variable-length-coding circuit 5, and the data from the quantization circuit 4, 
and outputs the reconfigurated data to the variable-length-coding circuit 13. the variable-length-coding circuit 
13 — input data — variable length coding — carrying out — variable-length-coding data — RAM etc. — it 
outputs to the buffer memory 1 5 constituted The output of the data from buffer memory 1 1 and 1 5 is changed 
with a switch 12. 

[0036] Next an operation is explained. 

[0037] The blocking circuit 1 and DCT Since the basic operation of a circuit 2, the weighting circuit 3, the 
quantization circuit 4, and the variable-length-coding circuit 5 is the same as that of the 1st example mentioned 
above, the explanation is omitted. 

[0038] The length of the variable length sign outputted by the pattern of a picture image from the variable- 
length-coding circuit 5 takes various status, and exceeds or is less than the amount of signs of the limitation 
which should be transmitted by the case. That this should be solved, the quantization number—of-bits decision 
circuit 14 determines the quantization number of bits so that the quantization number of bits may become small 
(it is set to a coarse quantization level like) so that the busy condition of buffer memory 1 1 fills closely. 
[0039] Although the quantization number of bits was determined only from the activity exponent of a picture 
image in the conventional example, it has determined the quantization number of bits in the 3rd example in view 
of both an activity exponent and the busy condition of buffer memory 1 1 . And after encoding all predetermined 
blocks that should be transmitted, it is constituted so that variable-length-coding data may be sent to a 
transmission line from buffer memory 11. As mentioned above, since the quantization number of bits is 
determined in view of an activity exponent and the amount of signs of an encoded block, the control to overflow 
is good. 

[0040] The example of decision of such quantization number of bits is shown in drawing 10. In addition, it is DCT 
although the busy condition and activity exponent of buffer memory 1 1 are made into the decision criteria in 
drawing 10. It cannot be overemphasized that the number which broke the amount of the buffer memory 1 1 used 
by the number of a block which carried out and gave the variable length sign, i.e., the mean code length per 
block, may be added to a decision criteria. Thus, the probability from which the value after quantizing since the 
quantization number of bits will become small if the busy condition of buffer memory 1 1 fills closely is set to 0 
becomes large. Therefore, code length when variable length coding is carried out decreases in per pixel. The 
amount of signs generated if it is made such and buffer memory 1 1 will fill closely decreases, and can perform an 
effective control to overflow. 

[0041] Moreover, when it lapses into the really critical status to the overflow status, or when it is predicted that 
it will fall, the measures which close variable length coding in the place called A by the side of a RF as shown in 
drawing 1 1 may be taken. 

[0042] Although the above is the overflow control to buffer memory 1 1, it may be less than the amount of signs 
of a transmission limitation as mentioned above, the modality, for example, the pattern, of a picture image, in this 
case, a limitation — last-minute — operation which encodes and adds coded data is carried out until full The 
operation about this is explained. 

[0043] DCT by which the weighting was carried out When the coefficient was quantized to n bits and it is 
determined by the quantization number-of-bits decision circuit 14, the quantization circuit 4 is, quantized in n 
bits or (n+1) a bit (n+1) The least significant bit quantized by the bit is S/N after decode, when this-least 
significant bit is transmitted and decode is carried out in consideration of this least significant bit although it is 
the information which is not encoded in the variable-length-coding circuit 5. It is improved. That is, when 
additional coverage arises in a transmission line, the data for a quality-of-image improvement are added and 
transmitted. Although the quantization circuit 4 is outputting the ** (n+1) bit to the data reconstruction circuit 

10 in drawing 9 , this is a least significant bit at the time of quantizing in a bit (n+1). What is necessary is 
fundamentally, just to carry out variable length coding of this. Variable length coding of this least significant bit is 
carried out in the variable-length-coding circuit 13. 

[0044] Since the information at the time of raising 1 bit resolution and quantizing can be added and transmitted 
when the amount of signs after variable length coding is less than the amount of transmission marginal signs if it 
does in this way, it can encode by the quality of image of high quality with a fixed transmission rate. 
[0045] The data of B-M by which variable length coding had been struck in the variable-length-coding circuit 5 
as drawing 1 1 showed from the variable-length-coding circuit 5 to the data reconstruction circuit 10 are 
inputted. Since it is easy to produce distortion, in the 3rd example, it re-encodes and the close which was shown 
in drawing 1 1 stores this closed data, and when additional coverage finally arises in a transmission line, it is made 
to add it according to this invention person's simulation. If it does in this way, the evil by the close of the drawing 

1 1 which distortion tends to produce will decrease. In this case, what is necessary is to make it into 0 except the 
data which had coding closed in the variable-length-coding circuit 5, and just to carry out variable length coding 
again in the variable-length-coding circuit 13. In this case, it is more convenient to add the address of the block 
which closed as an information. 

[0046] In the data reconstruction circuit 10, the data with which the least significant bit at the time of quantizing 



in the data with which variable length coding mentioned above was closed, and the above-mentioned bit (n+1) 
was reconfigurated and reconfigurated as data are outputted to the variable-length-coding circuit 13. The data 
of B-M of the drawing 1 1 which had variable length coding closed in the variable-length-coding circuit 5 which 
showed this data reconstruction circuit 10 in drawing 1 1 are left as it is, set the other data to 0, further, add the 
data of a ** (n+1) bit of the least significant bit of the data quantized by low order in the quantization circuit 4, 
and reconfigurate data. The output of this data reconstruction circuit 10 is considered as the input of the 
variable-length-coding circuit 13. 

[0047] Variable length coding of the data which participate in a quality-of-image degradation since the data of 
the least significant bit at the time of quantizing in a 1 bit excess and the data shaved by overflow control are 
reconfigurated, if it does in this way is carried out preferentially, they can be transmitted, and it is S/N after a 
decryption. It is possible to make it high. 

[0048] In addition, as a coding table used in the variable-length-coding circuits 5 and 13 mentioned above, as for 
the input data of the variable-length-coding circuit 5, and the input data of the variable-length-coding circuit 13, 
since data distributions differ, entropy falls and the coding luminous efficacy of direction which designed the 
coding table corresponding to each as bandwidth compression improves, the case where the information on a ** 

(n+1) bit is added — un since the value of 0 is always 1, if variable length coding of the data of only zero run 

length is carried out it can desire especially the enhancement in coding luminous efficacy that what is necessary 
is to encode only zero run length Although it is more advantageous for a hardware configuration top to use the 
same coding table, coding luminous efficacy is bad. 

[0049] Thus, if the coding table used in the variable-length-coding circuits 5 and 13 makes it differ, it is possible 
to make high coding luminous efficacy as bandwidth compression. 

[0050] In the variable-length-coding circuit 13, variable length coding of the reconfigurated data is carried out, 
and variable-length-coding data are outputted to buffer memory 15, and are accumulated in buffer memory 15. If 
the data from buffer memory 1 1 are transmitted certainly first and are less than the amount of signs of a 
transmission limitation, a switch 12 is changed to a buffer memory 15 side, on a time-axis, serially, multiplex [ of 
the data ] will be carried out and they will be transmitted. Although all the data of buffer memory 1 1 are 
outputted to a transmission system by the thing important in that case, the data of buffer memory 15 are that a 
switch 12 operates so that it may limit to the grade with which a part for the produced additional coverage is 
filled. Therefore, all the data of buffer memory 15 are not necessarily transmitted. By this, variable-length-coding 
data can be transmitted effectively, without leaving the amount of transmission additional coverage. 
[0051] As data with it better [to transmit besides variable-length-coding data in the above video-signal coding 
equipments ], it is DCT It can decrypt if there is only an information which expresses quantization number-of- 
bits n at worst although the block address of a block which had variable length coding closed as shown in the 
information and the drawing 1 1 showing n at the time of being quantized by the block address of a block and n 
bits is raised. 

[0052] Then, only the information which expresses quantization number-of-bits n with a sign system side is 
added to the output of the variable-length-coding circuit 5, and it memorizes to buffer memory 1 1 , and inserts in 
a transmission system. A decode side understands being made to the data of a ** (n+1) bit for the output of the 
variable-length-coding circuit 13 which is an additional information if quantization number-of-bits n is 
transmitted. 

[0053] Drawing 12 is a block diagram of a decryption system. In drawing, 21 is a switch which divides the data 
multiplexed in the orientation of a time-axis. The divided variable-length-coding data are inputted into buffer 
memory 22 and 23, respectively, and are memorized. It is decrypted in the corresponding variable length 
decryption circuit 24 and 25, and buffer memory 22 and the variable-length-coding data read from 23 are DCT 
after the original weighting. A coefficient is outputted to the data reconstruction circuit 26. Data are 
reconfigurated in the data reconstruction circuit 26, and it is outputted to the reverse weighting circuit 27. In 
this case, since the information showing quantization number-of-bits n is added, after reconfigurating data, 
reconstruction data can be outputted to the reverse weighting circuit 27. reverse weighting (reverse weighting) 
needs to do in the reverse weighting circuit 27 — reverse DCT a circuit 28 — reverse DCT It is given and the 
original blocking video signal is obtained. In addition, although the position of buffer memory 22 (23) and the 
variable length decryption circuit 24 (25) may be changed in drawing 12, since the direction of a configuration of 
being shown in drawing 12 will contain the variable-length-coding data after compression to buffer memory 24 
(25), there is little the capacity and it ends. Moreover, they are the reverse weighting circuit 27 and reverse DCT 
about the data reconstruction circuit 26. To say nothing of [ although located in the upstream side of a circuit 
28 ] other positions being used, they are reverse weighting and reverse DCT to each data. The arrangement 
which performs a data reconstitution after giving individually, i.e., for example, reverse DCT, You may constitute 
so that a data reconstruction circuit may be arranged to the lower-stream-of-a-river side of a circuit 
[0054] Drawing 13 is a block diagram showing the configuration of the modification of the 3rd ********, and the 
fraction which attached drawing 9 and the jack per line shows the same member among drawing. The data 
reconstruction circuit in this example consists of a variable length decryption circuit 16 which carries out the 
variable length decryption of the output of the variable-length-coding circuit 5, a 0 insertion circuit 1 7 which 
inserts zero data in the variable length decryption circuit 16, and a subtractor 18 which subtracts the output of 0 
insertion circuit 17 from the data of the bit (n+1) from the quantization circuit 4, and is outputted to the 
variable-length-coding circuit 13. In this case, the quantization circuit 4 is convenient when both the result 
quantized to n bits and the result quantized in the bit (n+1) are outputted. 



[0055] Moreover, drawing 14 is a block diagram showing the configuration of the modification of the 3rd example, 
and the fraction which attached drawing 9 and the jack per line shows the same member among drawing. Variable 
length coding of the data quantized in the bit (n+1) is outputted and carried out from the quantization circuit 4 in 
the direct variable-length-coding circuit 13. 

[0056] Furthermore, drawing 1 5 is a block diagram showing the configuration of the modification of the 3rd 
example, and the fraction which attached drawing 9 and the jack per line shows the same member among 
drawing. Variable length coding of the data by which variable length coding was not carried out is outputted and 
carried out in the variable-length-coding circuit 5 from the variable-length-coding circuit 5 in the direct 
variable-length-coding circuit 13. 

[0057] The input to the quantization number-of-bits decision circuit 14 which determines that it quantizes to n 
bits in the 3rd example mentioned above is DCT. It is with front data and the amount of the memory used in 

J-) DCT Although the activity exponent of a picture was computed from front image data 
and the quantization number of bits was determined with reference to the amount of the buffer memory 1 1 used, 
and the amount of mean signs per block It is DCT in order to perform the amount control of signs finely to a 
slight degree. It cannot be overemphasized that next data may also be referred to and the quantization number 
of bits may be determined. Moreover, you may change the quantization number of bits by the luminance signal 
and the chrominance signal. 

[0058] (The 4th example) The 4th example which determines the quantization number of bits based on the 
activity exponent and occurrence event number of a block is explained. Although the sign to which code length 
differs from variable-length-coding processing with the data originally generated was given, when the number of 
data is enlarged for this (namely, when it looks at several 10,000 - several 100,000 sign) The amount of signs 
decreases in a bias, furthermore, when several 10,000 - several 100,000 sign were seen, that it is stable with 

about 5-7 bits has checked the mean code length of per one event (0 run length — un the unit which one 

value of 0 generates is called one event) by the simulation If this is used conversely, the whole amount of signs 
can be predicted quite correctly by counting an event number. The example which predicts the amount of signs 
using the property of such a variable length sign, and determined the quantization number of bits based on the 
forecast is the 4th example. 

[0059] Since the fraction which drawing 16 is a block diagram showing the configuration of this 4th example, and 
attached drawing 9 and the jack per line in drawing shows an identity or a considerable member, those 
explanations are omitted. The variable-length-coding circuit 5 is 0 run counter 31 which counts zero run of the 
output of the quantization circuit 4, and 0 run counter 101. It consists of an event counter 32 which counts the 
number of events which occurs by counted value, an event conversion circuit 33 which changes an event so that 
it may mention later based on the counted value of the event counter 32, and a variable-length-coding machine 
34 which carries out variable length coding of the output of the event conversion circuit 33. 
[0060] Next, an operation is explained. 

[0061] In addition, since the basic operation of the 4th example is similar with the 3rd example mentioned above, 
it explains only a different point The example of decision of the quantization number of bits in the quantization 
number-of-bits decision circuit 14 is shown in drawing 17. In the 4th example, use anticipation and the activity 
exponent of buffer memory 1 1 are made into the decision criteria. Thus, when the busy condition of buffer 
memory 1 1 is expected to fill closely, the probability from which the value after quantizing like the 3rd example 
since the quantization number of bits becomes small is set to 0 becomes large. Therefore, code length when 
variable length coding is carried out decreases in per pixel. The amount of signs generated if it is made such and 
buffer memory 1 1 will fill closely decreases, and can perform an effective control to overflow. Moreover, when it 
lapses into the really critical status to the overflow status, or when it is predicted that it will fall, variable length 
coding may be closed in the place called A by the side of a RF like the 3rd example as shown in drawing 11. 
[0062] in the variable-length-coding circuit 5, although preparing 0 run counter 31 which counts zero run, and 

counting the content (0 run length — un the value of 0) of an event as a setup before carrying out variable 

length coding usually comes out, occurrence of the sign for every one event occurrence. is told to the event 
counter 32 by this 0 run counter 31, the event number is counted, and the amount of occurrence signs is 
predicted For example, it asks for the mean event number per block etc., and this result is fed back to the 
quantization number-of-bits decision circuit 14, in view of an activity exponent and both, the quantization 
number of bits is determined, as shown in drawing 1 7, and the amount of signs is controlled. 
[0063] Regardless of such a feedback, counting of the event number is again carried out by the event counter 
32, it waits for counting of the total event number, and the amount control of signs is applied by the event 
conversion circuit 33. for example, the case where it is predicted that the amount of signs becomes large by the 

event counter 32 — each event — un the value of 0 — one half When it carries out and below decimal point 

is omitted, there is a value newly set to 0. this — un it is the case where the value of 0 is 1 When 0 occurs 

newly, the run length of a subsequent event is added and it is the run length of the event with the still new value 
which added 1. It is as follows when this is described concretely. 

[0064] for example, the run length of the k-th event — 5 — un the run length of the event whose values of 0 

are 6 and the k+1 st — 2 — un the run length of the event whose values of 0 are 1 and the k+2nd — 7 — 

un the value of 0 presupposes that it was 1 7 supposing it makes it operate to the direction which lessens the 

amount of signs by the amount forecast of signs at this time — an above-mentioned example for example, — 

the run length of the k-th event — 5 — un the value of 0 — 3 — changing — the run length of the k+1 st 

events — 2 — un the value of 0 — 0 — changing — the run length of the k+2nd events — 7 — un the 



value of 0 changes into 8 

[0065] Since 0 occurs k+1st most newly at this time, the k+2nd and the k+1st events unify, and it becomes the 

k+1 st events newly, the k+1 st new events — run length — 10 of 2+7+1 — becoming — un the value of 0 is 

set to 8 Moreover, the k+2nd new events tum into the k+3rd front events, the k+3rd new events turn into the 
k+4th front events, a new event is created by turns henceforth, and an event number is cut down only for the 
number of 0 which occurred newly. 

[0066] The internal configuration of the event conversion circuit 33 for performing such an operation is shown in 
drawing 18. The delay circuit 35 to which only one event delays for him and outputs the run length by whom the 
event conversion circuit 33 is inputted, The adder 36 which adds the run length inputted as the output of a delay 
circuit 35, and also adds 1, The output of a delay circuit 35 is inputted into one input terminal, and the output of 
an adder 36 is inputted into the input terminal of another side. The switch 37 which can switch both inputs, it is 

inputted — un with the divider 38 which divides the value of 0 by 2 and omits below decimal point the case 

where it distinguishes whether the output of a divider 38 is 0, it gives a control signal to a switch 37 in being 0, 

and it is not 0 — the — un 0 distinction circuit 39 which outputs the value of 0 is inputted — un it 

consists of a delay circuit 40 to which only one event delays for it and outputs the value of 0 And when a 
control signal is inputted from 0 distinction circuit 39, a switch 37 chooses the output from an adder 36, and 
when a control signal is not inputted, a switch 37 chooses the output from a delay circuit 35. 
[0067] By using such an event conversion circuit 33, in case the number of bits quantized by the quantization 
circuit 4 at once is changed, there is an advantage that it can change easily by one 0 run counter. When there is 
such no event conversion circuit 33, two of 0 run counter for the amount forecast of variable length signs and 0 
run counter after number-of-bits change are needed. 

[0068] an operation of this event conversion circuit 33 ****** — un carrying out the division of the value of 

0 — not indispensable — a certain value I — an absolute value — the parvus — un it is compulsorily made 0 

and the value of 0 can also change the content of an event Moreover, event conversion may be performed 
preponderantly, or a high frequency component may carry out event conversion of the place which does not 
need to carry out to each block identity, for example, was quantized finely in the quantization circuit 4 more 
preponderantly, and this event transform processing may perform it in adaptation. In addition, 1/2 It is equivalent 
to the quantization number of bits having become the bit from n bits (n-1 ) when event change is carried out 
using an operation. 

[0069] Drawing 19 is a block diagram showing the configuration of the modification of the 4th example, and uses 
the amount counter 30 of occurrence signs instead of the event counter 32 of drawing 1 6. 0 run length asked for 

the amount counter 30 of occurrence signs by 0 run counter 31 — un if the value of 0 is considered as an 

input it is the circuit which counts the amount of occurrence signs, the numbers of bits, such as EOB (sign 
which shows the last of an EOBiblock), are added to this for every 1 block processing end and it is broken by the 
block count [ finishing / the amount count of signs ], the whole amount of occurrence signs can be predicted 
[0070] In addition, when the data which it stopped transmitting by being newly set to 0 by the event conversion 
circuit 33 should be reconfigurated in the data reconstruction circuit 10, and it should not go as a forecast but 
the amount of signs is less than a forecast, a more fine control can be carried out by encoding as additional 
information, if this additional information is encoded in the variable-length-coding circuit 13, and it stores in 
buffer memory 15, and time-axis multiplex is carried out and it transmits with a switch 12, when the output of 
buffer memory 1 1 is below the amount of transmission marginal signs — a transmission limitation — additional 
information can be transmitted until last-minute 

[0071] Moreover, an absolute value is parvus DCT when the amount of signs predicted in the event counter 32 
or the amount counter 30 of occurrence signs exceeds a transmission limitation. For a coefficient, even if it 
stops a transmission, the influence on quality of image is the parvus, and an absolute value is usually parvus 
DCT. From a coefficient it does not transmit one by one and carries out Therefore, DCT It is important that the 
absolute value of a coefficient carries out counting of the parvus event when grasping the amount of signs after 
the amount control of signs. Namely, DCT The absolute value of a coefficient carries out counting of the event 
of 1 , the event of 2, and the event of 3 separately by the event counter 32 or the amount counter 30 of 
occurrence signs, and if event conversion is performed using this information and the amount forecast result of 
signs, the more exact amount control of signs can be performed. 

[0072] That is, the event of an absolute value 1 is above-mentioned one half. Although it becomes a non- 
transmitting event by the operation, it is grasping the number of these non-transmitting events correctly, and 
control precision increases. For example, it is one fourth when [ be / almost / no event of an absolute value 1 ] 
there are many events of 2 and 3. It is necessary to build a non-transmitting event with an operation, and is one 
fourth to the event conversion circuit 33 then. What is necessary is just to direct to direct to calculate or to un- 
transmit the event of absolute values 1-3 compulsorily. Control precision improves by this. 
[0073] By the way, such a control is performed and it is VTR. In case data are recorded on the tape of **, it is 
as having been shown above that the amount of signs generated by the pattern to record changes a lot. 
Moreover, although it was shown above because it was more convenient to fixed-length-ize a data length by 1 
for an integer of one truck, it is the most convenient to usually divide and fixed-length-ize one field, one frame, 
or m frames to n units. For example, the amount of occurrence signs when dividing one frame into ten units is 
shown in drawing 20. -**- of drawing 20 hits the amount of signs. According to drawing 20, among ten units, four 
units exceed a transmission limitation greatly and are [ others are large and ] less than six. It is some S/N in 
order that a control of the orientation greatly closed to four units may work. The amount of signs must be cut 



down at the sacrifice of a degradation, additional information etc. is added in remaining six units, and it is S/N. 
An improvement is expectable. When the 4th example performs the amount control of signs between units, the 
bias of such an amount of signs can be disregarded. The sign which overflowed with four units is because it can 
transmit if other six units (the unit of the following frame is used in fact) are used 

[0074] However, processing covering many units does not not much have a merit only by complicating hardware. 
Then, it is important to devise so that processing may be completed within a unit That is, it is important that it 
is made to decrease the bias of the amount of signs of each unit as much as possible. Therefore, DCT It can 
consider equalizing the amount of occurrence signs of each unit by applying a shuffling so that a block of the 
same unit may not exist four about [ block ]. The amount of occurrence signs when applying such a shuffling is 
shown in drawing 20 by -CK As shown in drawing 20, it turns out that the amount of occurrence signs is 
equalized considerably by such [ actually ] shuffling. Thus, after equalizing, when the amount control of signs 
closed in each unit is carried out it is very convenient the following point The hardware configuration is very 
easy in order to end with the amount control of signs closed in each unit S/N according to rate curtailment 
since the need of saying that rate curtailment only especially of a certain part in one frame is carried out does 
not generate the amount of signs even if it closes in each unit and it carries out the amount control of signs It is 
not said partially [ a degradation / a certain specific part on a screen ]. 

[0075] If special regeneration is furthermore taken into consideration, it is DCT of the chrominance signal with 
few measurement sizes. It is still convenient if the amount control of the block of signs is carried out after 
applying such a shuffling as 1 lump. Namely, four DCT which followed longitudinal direction as shown in drawing 
21 when the sample ratio of brightness and a chrominance signal was 4:1:1 After applying a shuffling, using a 
block as a shuffling unit the amount control of signs closed in the unit is performed. Because, when the 
regeneration to which brightness and the chrominance signal were equal will be possible and it will not apply such 
a shuffling if a shuffling is applied in such a unit although there is an unreproducible block in special regeneration, 
it is 2nd DCT from the left of a luminance signal. It is because a block etc. is missing and it becomes a very 
inferior special regeneration picture image. 

[0076] When the sample ratio of brightness and a chrominance signal was 4:2:0 (**** sequential processing) 
again, as it was shown in drawing 22, they are two DCT to 2 and lengthwise in longitudinal direction. An above- 
mentioned **** shuffling is applied for a block as one shuffling unit If it does in this way, it is one DCT of a 
chrominance signal. The size which a block occupies on a screen, and the shuffling unit of a luminance signal 
become the same. What is necessary is just to give a shuffling which showed this in drawing 23 as one shuffling 
unit In drawing 23, it is an example of a shuffling at the time of the example of a shuffling at the time of the 
shuffling unit of drawing 22 being shown, and dividing one field into five units by the case where brightness and a 
chrominance-signal sample ratio are 4:2:0. Moreover, drawing 24 is a shuffling unit in case brightness and a 
chrominance-signal sample ratio are 4:1:0. 

[0077] (The 5th example) In case a unit is constituted conventionally, using two or more blocks as a unit and 
coded data is obtained for every unit it has encoded collectively from the location (for example, upper left of a 
screen) concentrated on one place of a screen. Therefore, when the upper limit of the amount of data is set as 
the unit whose amount of signs changes the amount of signs greatly for every unit and increases, there is a 
problem that a transmission efficiency becomes bad. What was made in order to solve such a problem is the 5th 
example and the 6th example mentioned later. 

[0078] Drawing 25 being a block diagram showing the configuration of the video-signal coding equipment 
concerning this invention, and setting it to drawing, 2, 3, 4, and 5 are DCT, respectively. It is a circuit, a weighting 
circuit a quantization circuit and a variable-length-coding circuit, and these are the same as that of what is 
shown in drawing 9 . DCT The blocking shuffling circuit 41 which blocks a digital video signal in the preceding 
paragraph of a circuit 2 for two or more pixels of every, and carries out the shuffling of each acquired block to it 
is formed, and the blocking shuffling circuit 41 is DCT about blocking data. It outputs to a circuit 2. The 
quantization circuit 4 is DCT in which the weighting was carried out by the quantization number of bits 
determined in the quantization number-of-bits decision circuit 43. A coefficient is quantized and it outputs to 
the variable-length-coding circuit 5. The variable-length-coding circuit 5 is quantized DCT. Variable length 
coding of the coefficient is carried out and variable-length-coding data are outputted to buffer memory 42. 
[0079] Next an operation is explained. 

[0080] After inputting a digital video signal into the blocking shuffling circuit 41 in the order of the scanning line 
and blocking it by the nxn pixel in one field or one frame, in the shuffling format shown in drawing 26, it is alike 
and a shuffling is carried out 1 block of drawing 26 is DCT. It corresponds to a block and an outer frame is 
equivalent to TV screen. For example, it is 13.5MHz about the luminance signal of an NTSC color TV system. 
When it samples, the effective scanning area in one frame is horizontally. It is 486 to 720 pixels and a 
perpendicular direction. Pixel presence is recognized. Supposing it blocks this by 8x8 pixels, it is the video signal 
which should make not encode the data for the three horizontal scanning feedback from ****** of a screen 
since it remains, and should be encoded six perpendicularly. 720x480 It considers as a pixel. Since this is blocked 
by 8x8 pixels, 5400 90x60-block blocks can be performed. That is, if the block address of i and a perpendicular 
direction is set to j for the horizontal block address in one frame, i will take K=i<=90, and j will take the domain 
of 1<=j<=60. 

[0081] Moreover, these 5400 blocks are divided into N units. In drawing 26, the case of N= 5 is shown and the 
alphabet fraction in A1, B1, etc. which were assigned by each block of drawing 26 shows the identifier of a unit 
since it is N= 5 — the identifier of a unit — five kinds of A-E — existing . Moreover, it is the number which 



showed whether the number fraction in A1 and B1 would be encoded by what position in each unit 

[0082] Although the order from a top to the bottom encodes from the left of a screen generally in drawing 26 to 

the right since 90 blocks exists horizontally, the number of the 2nd line has begun from the number (19) which 

added 1 to the number (18) which broke 90 by N (=5) from on drawing 26 in this example. That is, the block 

address (i, j) (however, (1,1) make a screen upper-left corner (90 and 60) a screen lower-right comer) encoded 

in the k-th in the u-th unit is expressed with the following formula (1). 

[0083] 

[Equation 1] 
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[0084] For example, u= 2 and the block address at the time of k= 20, i=5xmod(20-1 and 18)+mod [2+ [(19x5 )/90] 
-1, 5]+1 =5x1+mod(2, 5)+1 =5+2+1=8 j= [(19x5 )/90] +1 It is set to =2 and is (8, 2). Moreover, u= 2 is B20, when 
it is shown that a unit name is B and it considers in drawing 26. It is shown that the position expressed by (8, 2) 
has a block the same — C57 [ for example, ] If the address of a block is searched for i=5xmod(57-1 and 18) 
+mod [ — 3+[(56x5 )/90]-1 and 5]+1 =5x2+mod(3+3- 1, 5)+1 =10+0+1=1 1 since it is j= 4 (1 1, 4) — it becomes 
That is, drawing 26 showed the block array after giving a shuffling by the relation like the above-mentioned 
formula (1). 

[0085] Thus, a shuffling is carried out and each block is DCT to order. It is sent to a circuit 2 and is DCT. It is 
changed and a weighting is carried out by the weighting circuit 3. The activity exponent of each block calculates 
in the quantization number-of-bits decision circuit 43, the quantization number of bits is determined based on 
the activity exponent, and it is outputted to the quantization circuit 4. DCT after a weighting After a coefficient 
is quantized by this quantization number of bits in the quantization circuit 4, quantization data are encoded in 
the variable-length-coding circuit 5 using signs, such as Huffman coding, and it delivers to buffer memory 42 and 
is accumulated. 

[0086] Thus, if a shuffling is given, since the pattern of the block encoded will become a rose rose, if the block 
count becomes above to some extent, the length of the amount of signs will become the grade that every unit is 
almost the same. In the simulation which this invention person performed, the distributed value of the amount of 
signs which shows the variation in the amount of signs by the case where one place which does not give such a 
shuffling but has a screen, and which solidified is broken and hit to one unit, and the case where a shuffling is 
given, broken and hit as shown in drawing 26 can be dedicated now to about 1/5 -1/10. 

[0087] Next, the characteristic feature of this shuffling is considered. Although I understand that it is good and it 
is if a block of a fixed pattern is not centralized on the same unit when this shuffling considers the effect given 
to the amount of signs, it is as follows, when a correlation of a pixel is doubled and this is considered. Since the 
****** block is a certain observed block in many cases to the similar pattern, a ****** block performs 
processing in which it assigns a different unit This is explained from the view of near. 

[0088] Each nine squares of drawing 27 are DCT. It is a block. A certain observed block has eight ****** blocks 
(A-F of drawing 27). This is called about 8 block. Among those, four blocks especially with a near distance, A, B, 
C, and D, are called about 4 block. Now, if one arbitrary block is observed in drawing 26, as for the block which 
belongs to the same unit as an attention block with the about 4 block, one does not exist As for the block 
belonging to the unit with the same said of the about 8 block, only two exist Thus, by making the units to which 
each block belongs in spatial nearest about 4 block differ, it has prevented the same pattern concentrating on 
one unit This has brought an operation called equalization of the amount of signs. 

[0089] However, this has not only the case of a formula (1) but very many methods. Drawing 28 - view 30 shows 
a mere example in it There is nothing that belongs to the unit same during about 4 block also in the example of 
the shuffling of drawing 28 - view 30. The block address (i, j) in drawing 28 is expressed with a lower formula. 
[0090] 
[Equation 2] 
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[0091] For example, D98 Since blocks are u= 4 and k= 98 i= [{mod (97 and 90))/5] x5+3+(-1) 3 x [{mod(98 and 
5)1/2] 

= 5+3-1 =7 j=mod+{7+4- 1. 5)1+5x1 =0+1+5 It is set to =6 and located in (7, 6). Moreover, the block address (i.j) 
in drawing 29 is expressed with a lower formula. 
[0092] 
[Equation 3] 
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[0093] for example, a block of E102 — u= 5 and k= 102 it is — since — i=mod(1l+ 5, 5)+[1 1/5] x5 =1+10 =11 
j=1x5+3+<-1) x Qmod(1 1. 5)+1}/2] 

= 5+3-1 It is set to =7 and located in (1 1 and 7). The formula which connects the shuffling of drawing 30 similarly 
also exists, and there are things various otherwise. 

[0094] The circuit which performs such a shuffling is realizable if it constitutes as shown in drawing 31. Among 
drawing, it is the block-address arithmetic circuit which calculates the block level address 0) and the block 
perpendicular address (j), and the block address for which it was asked in the block-address arithmetic circuit 46 
is outputted to writing and the read-out address generation circuit 45 by each formula which mentioned 46 
above. Writing and the read-out address generation circuit 45 output the address writing and for read-out to 
RAM 44 based on a block address. In RAM 44, each block is arranged according to this address, and a shuffling 
which is shown in drawing 26 and the drawings 28-30 is realized. 

[0095] (The 6th example) Although one field or the amount of signs of each unit in one frame becomes almost 
uniform when a shuffling is performed as mentioned above, in the case of an animation, a pattern changes 
completely and one field or the amount of signs of each unit in one frame is fluctuated a number of seconds 
after. And when the amount of signs increases in each unit, the amount of data which can be -transmitted may be 
exceeded. Especially, it is helical-scan type VTR. Since it divides and it is made to hit at the sign of a number of 
blocks which fixed the amount of fixation which divided one truck by the length which is set to 1 for an integer 
as mentioned above, and was restricted to each to a case, this problem is serious. The 6th example was devised 
in order to prevent this. The 6th example is explained below. 

[0096] Drawing 32 and the drawing 33 are block diagrams showing the configuration of the video-signal coding 
equipment concerning the 6th example, and the fraction which attached view 25 in drawing and the jack per line 
shows the same member. In drawing 32, the quantization circuit 4 and the variable-length-coding circuit 5 are 
controlled by the information on the memory operating condition of buffer memory 42. Moreover, in drawing 33, 
the quantization number-of-bits decision circuit 43 and the variable-length-coding circuit 5 are controlled by 
the information on the memory operating condition of buffer memory 42. 

[0097] Buffer memory 42 has the capacity to memorize the data of the amount according to the amount of signs 
to restrict Since it is shown that possibility that the sign exceeding a transmission limitation will be generated 
becomes high if this buffer memory 42 becomes near full, the quantization number of bits is made small, or the 
grade which closes variable length coding is controlled. However, it can only perform such a control that such a 
control is performing the control on which the amount of signs is dropped by dropping the quality of the picture 
image after decode by the mid gear of a screen as a result of the above-mentioned shuffling. Since possibility 
that such a control will be performed by the block in the direction of the last of each unit is high, the blocking 
shuffling circuit 41 operates so that the block inputted into the last direction in each unit may become the 
fraction of the edge of a screen. Such an example of a shuffling is shown in drawing 34. 
[0098] In drawing 34, as for the block with a large number, it turns out that the number has gathered in the 
direction of the right-and-left edge of a screen by the parvus block having gathered in the center of a screen. 



And although drawing 34 is in the case of N= 5, about 4 block of arbitrary attention blocks does not belong to the 
same unit as an attention block. A shuffling as shown in drawing 34 is expressed with a lower formula when the 
block [ k-th ] block address of the u-th unit is set to (i, j). 
[0099] 
[Equation 4] 
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[0100] for example, a block of C134 — u= 3 and k= 134 it is — since — i=45— (-1)1 1x [6] 
= 45+6 j= =51 ([65/10]-1]x5+1-(-1)1 x5x1 +mod (11+3- 1. 5)) 
= 26+5+3 It is set to =34 and located in (51 and 34). 

[0101] The example of such a shuffling has many besides having mentioned above, and shows the example to 
drawing 35 - view 39. Although the address of the perpendicular direction of a block had begun from the screen 
upper limit in drawing 37 - view 39, in the simulation, it checked that it became the right-and-left edge of a 
screen that distortion arises like drawing 34. moreover — although drawing 38 is the same shuffling as drawing 
37 — the case of N= 1 0 — being shown — **** — a unit name — ten kinds of A-K (since it is easy to confuse 
I with 1, it is excluded) — it is . Moreover, although drawing 39 is the same shuffling as drawing 37, the case of 
N= 3 is shown. Here, a shuffling as shown in drawing 37 is expressed with a lower formula. 
[0102] 
[Equation 5] 

. = J0_ _ ■ [ {(k-l) • N } /60 ] . 
2 



r r(k-l) • N- i 
L 60 J 



+ 1 



60 

j=Nxmod(k- 1, ) + i 

N 



+raod 



(0 



(k-l) • N 



60 



■] + u - 1 , N ) 



[0103] for example, the drawing 37 — setting — a block of E147 — u= 5 and k= 147 it is — since — i=45-(-1) 
12x [(12+1 )/2] 

= 45-6=39j=5x2+1 +mod (1 2+5- 1,5) 

= It is set to 11+1=12 (39, 12). It is located. 

[0104] If a shuffling which was mentioned above is given, distortion by the amount control of signs will be 
concentrated on the right-and-left edge of a screen. In addition, although the time of the block which belongs to 
the same unit during about four block existing may happen when referred to as N= 2 by the above-mentioned 
formula, it is the problem produced in order to connect this so that it may become the edge of a screen so that k 
becomes large, and since it passes over such a block only to the mere part on a screen, it does not have big 
influence on the bias of the amount of signs, usual digital VTR **** — since making N or more into three in 
consideration of special regeneration etc. usually comes out and there is, it does not become a problem 
practically Moreover, in drawing having shown the shuffling, although based on the operation which gave the 



division which all took N to law, it cannot be overemphasized that the effect with the same said of the division 
which made law the integral multiple of N or the integer for an integer of N is shown. For example, although the 
division which usually takes law to 10 is performed in N= 10, it is good also for 5 {10 (1/2)} also for 20 in law. 
[0105] Although the 5th and 6 above-mentioned example explained the case where a shuffling was performed 
per block, a block may be considered to be the unit of 1 conclusion, for example (txs). and a shuffling may be 
applied in this unit 

[0106] At each above-mentioned example, it is DCT to orthogonal transformation. Although explained for the 
example, they are DCT, such as a Hadamard transform and K-L conversion. You may use other orthogonal 
transformation of an except Moreover, the weighting circuit 3 can be omitted when changing the quantization 
width of face of the quantization circuit 4 depending on a frequency. 
[0107] 

[Effect of the Invention] As mentioned above, according to the 1st invention, it is DCT of a chrominance signal. 
Since a block applies a shuffling in the same unit as the size occupied on a screen, it is good S/N. It can decrypt 
and is effective in special regeneration quality of image being good. 

[0108] Since according to the 2nd invention it was made to encode after performing a shuffling so that the unit 
to which arbitrary blocks belong may differ from the unit to which about 4 block of this arbitrary block belongs, 
the amount of signs in each unit can be equalized, and it is effective in the ability to improve a transmission 
efficiency. 

[0109] Since a shuffling is applied even if the cancel of coding does not occur even if transmission data increase 
momentarily and transmission data increase continuously, since according to the 3rd invention it has the buffer 
of a transmission marginal data length and this capacity and the quantization number of bits and a coding 
operation are controlled according to the busy condition of a buffer, it is effective in distortion by the 
transmission cancel being hard to be detected visually. 

[01 10] Since a shuffling is applied even if the cancel of coding does not occur even if transmission data increase 
momentarily and transmission data increase continuously, since according to the 4th invention it has the buffer 
of a transmission marginal data length and this capacity and a coding operation is controlled according to the 
busy condition of a buffer, it is effective in distortion by the transmission cancel being hard to be detected 
visually. 

[01 1 1] According to the 5th invention, in each unit since it encodes in the order of a block of a screen center 
section, and a block of a screen edge, it can concentrate on the edge of a screen and distortion by the amount 
control of signs is also effective in enabling the suitable decode picture image as which a quality-of-image 
degradation is not regarded visually to obtain. 
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[ 0 0 4 0 3 C ©«fc 5 ftg^Hbf » h 8©iftiE{«l£0io 
tc^t". ft is. BH0-CB^^7Ty*'Jii©fiefflR«£ 
7 * ?w tr ?w tftSBWit/t dct£ 

ft ->XB]$E&&mt&Ltf7a v ?<D®$LV>iv 7 y y 
*yil©flM«£3Hfc». BP^. 1 T'a-fd^fcO© 
¥*tff*Hfc* feitee*iWcfti itr *>ac> c £ Bl> ? £ r 
*>ftl>. C©<fc9CC. A?7 T y*y:u©£fl§«ae#SI 
*F«cifi< tt&£*Hbt:» FftB^hS < ft£fctf>(CfiT- 
{t»©ffiB0 iftSW¥#**< &4. Sf-otBl^S^ 
<Hb S *ifc»£©l»#fiB l 0 r Bd>ft < ft 
•5. -?•©<£ 9 tc-f£i, ^'?7y ^yii#$SfiF«:ifi< 
ftSt^-TS^Stt?^j>3ii=i--A-7D-«:*fL 
rw^ftfrJatefT**. 

[0 04 1 ] Sfc. *-^-7n-«JiK:*ft-c*^«: 
ftRftft ttStcffi o fct§£. * fcBR 4 r* % 9 
Stifcii^. lu©J: 9 Kffl*.tf*flttfl)©A i i» 9 £ 
C4rTOMWb*ttfctth>TL*9*M*£4Ci 

[0042] #±#tx ? 7 t yuccst-rs* w<- 
7 n - Wfli-c* 4#\ ±2i©<fc 9 (cmk©«RMit.B^ 
ffiK «fc o r Bea«l|i©IM«*TB otbSHtfe 

**. c©ti^. »iiijf»)firo-ff*-ciwfbor«w 

[0043] StifcDCT ^[>lrn e?f CCfiT 

ib-rsi. fi^bt-y h^^@gsi4Ccj;-oraiJs?)^n 

S^b@SS4Bn f-^ hftt>0 (n+1) Mv 
htcST-ib-rS. (n + 1 ) tr ? Hcfi^b3trfc«T 
tit v hB?BaHJ#<bllB5-CBWJMbSliftl>1ll« 

■c*-s*i. c©aT&tr» h^essii. ccotTfit 
7 \-*%fabxm. j §ztztmw&(Ds/N 

©^-ftwini/reas-j-*. B9tciic>'rB^bBB 
4Bff (n+1) t» Htf'-irWIWJEIBao^HttL/ 
CixB (n + 1 ) K 7 H-CSTibLfclgWS 

Ttte» h-c**. «2W9K:Bcn*BBE*iwfb-rn 
«ftt>. c©»Ttit» hB^ia«WKbHKi3K:r«i 
«ftww{bsns. 

[0044]C©J:9KT*4. lBC«W{b»©«» 

$>ifxm^{tucm^(omnmmLx&mx^ s© 
r. -s©e*u- h-c*c^ a ni4©iam-c^fb-c^ 
4. 
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[0045] ■SI%&n^it®& 5 t 1 - 2 WftfiSHISg 
io^B. 0n-C7nl/fc<J:^«CBl^g|?#fbfHlSS5-CBlg 

5&iTft«)0Hae»«*fei;s«r>or. ars&fcwcttc© 

»«KejSttK:<MS*Jflfei;te»^Kffliinr5J:5«:L-c 

«CJ:S**tt4>&<ttS. *©tS£B*j£gfl^fbiHl88 
s-c^ft^fr^wen/c^-^fei^^oibTSg^i io 

[0 046] r-*H«fiS@S§iotcfc^-C. HO^b/cBI 
K«tWfbjWT%W6nfcf : -ir4iifao (n + 1 ) f 
s» hr«*{bUtfl£©«Tfite» h 

u^m^sti*. cof r -*mtfiaaKio«iaii , r^i/ 
fc«t SttujsaHWfbBRs r^rsawwbSJiftffle 

ftfcHu©B~M©-f-*ti-£©**K:u ^-titW© 20 
x-fSrOiU ^©•^-^©fiTtitf? h©3 6KT 
{Hc*Hfc@B4'Ca : f<tShfc» (n + 1 ) h© 

fiXHSSio© ffl^j * nJSE«RF#{bBRi3©.*Jj if*. 
[0 047] £©<J:*>tC-fS<!: t 1 fcT »; h &#CCS^Hb 
Lfc)S^©gTffie-v hOf'-jr 7 o-ilHJffi! 

KH^rs^-jrsaBiEttKniSfiiT^borea-c 
*. a#{ba©§/N **<rsct*s?i*-c*5. 

[0048] ft*J. ±MOfcDj^g#^fb|5I3g5 , 13CC 30 
*JlvciIt»6h4tfrfMbf i --7'*£L-Ctt. nJSEfifr# 
<mtt5 VAX?- * fc *K«f*WbHHi3©Aaf r - 

lttWWfbil/T©IWKb«Wtttl4l±r*. IS (n + 

1 ) K» h©t#«£ttWm£lg£B#0©{iB3tec 1 
r*s©-c, *'n5>g©&£??-5fjb-f*U;f&< . -fe'a 
7>fi©*©^-*%^KSff#fb-rtitt. wcnmt 

jft*OI»l±*a»4. F x TflWLhttH Cff^fb 

l>. 

[0049] C©J:5 tCBBCftfHKbHR 5 , i3tcfc<,> 
■Cffll»-5ff^bf-^*iJltt6*r*5<i. fttttt? 

b 1 1/ r ©iwf b«**» < r * c 4 tfiiiftr * s . 
[0050] Wftssshfc^-irireiafiff^bBBia 
«:fci,>-c*JSEfitt*tf bSti. ^fiff-^fbr- f tt>< * 

3ft. GiiPBI?©?f#S ; S:Tlllo-Cfc^«, ^-/^12 
4>< »7r^tv lslfflfctfjgjiT ^Blttiri' 'J r;u«c so 
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7^*yu©7*-2BT^r<££^catt>i*ftS#. >< 
S£ r » 7 y y i5©r- * BT^r inh t 

< watcinewwfbf 8 - > z&m-cz z. 

[005 1 ] «±©i 5<tlMWI#*HMb«B«:*j(,»r 

njgSlf^f b^- * ©ffe«c<S§ t fc2f # At » 7 s - * i u 

tli, Da ■7Vv9(D-?tlyi?T nt? hlCi 

^b£ftfci§£©n£«-ftt$8. 0ii©<i:5K:pJ£g8F 

ti«a#fb-c*s. 

[005 2] *C WMMWrtHbt: » H&n 

««!iew*pnc«w{bH»5©HttKffliiLr/<» 7 
Ty*yuKetti/rea*(c#A"i'4. *Wbe» f- 

ttn *^Snri>htt(«PWa:ilMI"C** bBE«W 

fbl!Bi3©HtfJtt. m (n+i) tr? (-©-f-SKitti, 
■Ct£Ztitc<b<DVi>Z>Ctifi. a^flj{c*j(,»fto*»4. 
[0 053 ] Hi2ttMb$©titJSB|-C*S. SKtel,* 
T 2Ki^#73(Sl{c £»b $ n/c *r- * ttns Z> X A 
?f-VH>S. SHHSttfcaJSESfHHbf 1 --*!*. 
r^*y22, 23tc**A?j£*rr!Ett£*iS. '<»7t 

22. 23^6^ttJsnfcDi^s^b7 s -*«*f 
ii?i-*?BEfta<WbiaB24, iMx'&mtznx. s© 

So r-*B$fiH!B26KTr-*#B$fi£;**-i. ffi^ 
x^^^>y@S827-ttl^Sn.5„ C©^. fi^fbtr-^ 
h«n**nt«0ttttS-ftTt»4©r. 

^T?^*„ i2'i?x^7 i ^>i^IiS§27«C-C3J!^i'f7--f > 
f (Jldl*WW) ffttStl. jtCCT |5]SS28tC-CjMDCr 3S4 

*3hr3E©^n7*{b!WWI#*«»6tiS. ttk. H 

12CC*Jl^r^'y7 7^*y22 (23) inJ^fift^blHlK 
24 (25) £©{4g£^X.Tfc&t»ai. EUCC^-T^JiS© 
-HtfiKvV t>*'J 24 (25) CCttHlia©nnEfiff#ft 

r- *4iR^-rac £«:&S©t?-?-©§aBi!»i: < TPr 
t*. *fcr-fS#fiS(sl8g2&S:2»^x-<f-^>y[i8827 
RV&DCT [Hffi28©±iSiI{C{4gL/fc*i. ffi©(4grfc 

[0054] si3tt> m3mi&m(D<Dm>m(Dffif$.&m 

«|SI«©g(51vt?r^-r o c©Wc*sl7*f 5 -ffl«fiHaB 
B. »B£fiiRF#fbBB5©ffl*%ilBCfia-#{b-S-S»>BE 

smmtmmet . BF^sa^fb[is§i6«: o -f - 

A-r*0^AH!8i7£. S^b(38S4Aie>© (n + 1) 
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tr? hot'-* *6 01fAI5IKi7©ta^5riismbt:pIS: 
fifr#{b!3iSSi3'Ntlj;*j-rs«$|gi8i nr «,> 

5. C©i§£. ST{b@SS4Bn t'v htcfi^fcLfcg 

m<t (n + 1 ) tr-, hKji^Hkiyfceftitsefrai^-r 

[00551S/C, BifB. tH 3 90kMO^MC!)«fiS 

fiWfbHBiyx ( n + l ) VvY KKHb Ufc^- * 
#IH#S*rC?J£6flF#{b3*i4. io 
[ 0 0 5 6 ] HK . H15B. $ 3 38ftl|©£&0f ©fltft 

»»BH*D»tf*7n'«-. ?I£Aff9fbBB5fr&iItt • 

me«wbHBi3^. "raaHWbBBSJccmeft 

ft^{b<* titefrr.tcT-z twto s nr pj^gf? #{b 5 

[0057] ±j£bfcS&3gQfc#J-CH:. n fcf v h CCg^ 
-fb-T S C <h £jfc£ir SS^f {b f h lfc(fc£@S8i4'ME>A 
^(JDcr BU©r-^t^*^7T -y^^tyiifctettS^* 
UteffiSiT 5 *'). DCTft©ffl«f r -*fr6!ftft©7d' 20 

f- -r brf 4 fHK t r /< » 7 t > * y n©ffiffls i 

[00 5 8] (Jfl4lSjSW) ?U vtoyrt?* 

4B#*»£*a? r -*KJ:^TfWft*iJlttSflW* 30 

Hie, «W~«H-^©|J#*afci# M-O 
h <05>g£#0©ffii#l-3f££-r5IMfr&M'< 
>hil>5) *fciJ©W^fi«{3;H5~7 t» hi 

fc. c©c£*as«:«fliT*itf. -ft^HRtttiiac 

iKJ:0±ftOfl»«**«c')iEIIK:yMT?*6. c© 

<fc5fti^fift^©ftM£f<jfflLTft^fi£^i<Ju * 
©^HMK*^i»r*^bK* htt4BHeTSJ:5K:i, 40 

[0 059] 016B. c©*4Sl*«o«j«*w-i-^p 

ra-ateBtasttW****©?. *n^©iiiWB«e-j- 

*. *J3HHWfbEB5B. S^{b[e]it84©ffl*>©0 5 
>£#3> l--f &0 7>#3>£3li. 07>*')>$ 
101 ©*9>HB«c«fc»)££-r ©&£#£> 
h-fS-f'O h#3>*32i. •Y'O h*^>^32©* 

-Y^>h^ii8S33i. <f*<>ha»aR33©aia?fc?j 50 
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i. 

[0 06 0] 3c«:ttft{coi,»rsi98-r s. 

[0 0 6 1 ] &*>. m4mmm<om^mmmmLtcm 

3£ft«W48HHl/t:i>s©-c. *ft«Mi©**8lWJ" 
4. m.Wltv haifcSBBmcfcWM^btf ? htt 
©&;E0!|£017K:^1-. JMUfeWCB. '<»7t« 
y ll0«B*tt&7 * ?■ ^ Iff - < ffiR & 1/ 

rt>s. tctstc. ^*^^7y*'jii©ffifflttSl^ji 

Wcifi<&4£*fi3tiS»£fctt. Jg3HiS0!l£|5!« 
(C. S+itey h»B^3 < 45fc«>ecS^Hb&©ffiB 

0 i a ^ 5g??#A-£ < 4 s . a ■» r njggft-sf {b £ tifc 

»£©1Wfttt 1 HSfc/c 0 -C«4>«c < fc*. -e©J: 9 
K-TSi. A? 7 T >*Uu#»ftK:ifi< 
4ff^B*^3*l*-'<-:7n-K»LT*fattM» 

BWttttBKBofcflte. ifcBBi-Cfti^i^S 
*ifct§£. S33&0I&I5I8K:. iiioi^WilSI 

m&moA ti» 5 i c z-cam.mtmtzfj%ty^-cL 

£5Cii*S. 

[0 06 2] *HBMWbBB5«:*il,»r. "5J^S??# 

<bra«f©»fiiL-co5>**>5>n-4 0 9>* i 5 

>^31*ffl.mLr'f'<>H©rtS <0 5>fi£#0© 
fit) £8*S©##aT*S#. C©0 5>2;^>*31 
(CiO 1 ^>h#S£S©fl^©#E££--f'--<>f-#3> 

$32Ke^.. -€-©^^>hs!**^> hLTf&£*rea 

*?Wf *. m«l T'P »*aA:»3©¥*-f'<>h» 
C©itt*«4bKy h««SEBl4«:7-f 

{be -7 H»4HiXDJ:5Kitetl/'CIW«t»wr*. 
[0063]*teC©±5«c7^-F^5* iBHIKf 
<^©-C^>f-^*^^> h*'i7>*32t , itS[L. ■€■© 
^^-i> hftctHR^-ar-fohaaftBBajciw 

»W**<<t*i«B3tlfc*i&. S^Oh©^0© 

SfltfftS. CtiB#0©tt#l©*»^r*4. Srb< 
03W^l/fc«^(CB-€-©a©-f'<> H©7>S*)5DA 

secc 1 4Jnx./cffl^ifM>'f'<>h©^>s-c&s. 

C n SrjH* WKiB-T i 'X© J: 5 CC 4 S . 

[0 0 6 4] ma. k#a©^-i> h©7>s* j 5^ 

0©<S#6, k+ l#B©-f^> h©7>ft*i2#0© 
1 . k + 2#S©'C^> h©9>fi*S7*0©ffi*« 
lTTio/ci-ri. c©i*. fW««B«:J:»)»«« 
^4<T-S^«:«i^$i+*i-r4i. W*HLhas©W 
t?«k#S©-f^> h©7>S*i5^0©{a*i3K:^fb 
L. k+ l#a©-{^> h©7>g*52^0©fflA s O(C 
mtL, k + 2»B©^^>h©v>S*S7^0©ffi*i 

steers. 

[0 0 6 5 ] C©i^k+ l#B&c$ft/< O^ti 
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tc$>> k+2#g4k+ l»B©-f'<>hrtJ-tttbU 
%iL< k + l#a(D>f<> h4tt4. 8rU»k+l#B 
©^>htt?>fi#2 + 7+ l©iofctt!5, #0©tt 
tt8fcfc4. SfU>k + 2#S©^>Kifu© 
k+3#a<D>f-0 h4fc9. £rU>k+3#g©^ 
>HiiJ©k + 4#B©^>h4fcD. ttfSJB^KSf 

^>h»JMSJ«Stl4. 

[0 0 6 6 ] C<DJ:5&ttf¥ttftt5fca>©-f<>hSt 
»@B33©rtfiB«jaS:iai8«cin-r. -f'OhSftllB33 10 

4SSBB354. a&@B35©ffl#4A*i*;h47>:g 
4*ft»b®Cl*mSj!nJW364 1 -^CDA^ffi^ 

*374, A*3hS*0©ffl*2r«f3/^^eiT*iB 
9f#-C4l£gg384, ^#S380DHi^^O-C^-5^S^ 

a, or&i»»^«ctt*(D#o<Dtt4ffi*-rso*ij»Jii 

B394, A*S*i4#0©ffi* W'OhfciWIJiUT 20 
ffi#r5«fflB404*6f»S3*i4. *t/t, 0ffi?iJ 

t*Jtmi»3e*>6©Hi*ta»?L. *ffls*wA*3*itt 

[0 06 7] C©<fc5ft^>h^!lB33«:fB(,»4C- 

i«cj:f5 % «A«-tt«-?-fbiIB4«:J:or* : F-ffc3*i 
fctf * h»*SEM-r4l»C 0 5 

^> h^HB3JWttC»ii^tt?Kfif9W«pai0fc» 30 
©0 5>#^>£4t^ hmcmk<DQy>ij<5>5£ 
©2ffl*y«4*4. 

[0 0 6 8 ] t©^>h^@B33©ttflE4LT#0 
©4l«:l»»-racil3:^I'Ctttc<, *SffllJ:OI6» 

ffi#/h3 o ©ffit*&fMftcc occur-r^vh ©rt§ 

*£**44^5C4fcnJtfi-CA4. i/cCO^>h 
*8l«Lffltt*^P ^ ^151— (Ctf 5 W*«* 
^bEIB4rll*<«^HbStifcBf4ajgB«c^^> h 

[0 069] mixzmAMmmomtWoffif&zff;-?? 
&£^s#^>£3o£fflt>-ti>4. «aw-^a*«j> 

*3«i0 7>*^>*3iK:j:o-c*ab6ti/c07>fii 
#0©<H4*A*4LT, 

£»Dx, *h*fWa*$>h»©:7n**Jfrcai4 4 50 
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£tt©»£lfS| Brt^ffl-C * 4 . 
[007 0] -f^>hSCftBR3jr«L< Oitt 
4 C 4 TMS* i* tift < * o fcf*- * * * S^^eIB 

4C4T\ <t»)#«6*«iBlM>Wffl«:-rac43Wr#4, 
C<Dfffl]tt$B€:^Mg^fb[olBl3r^ffcL, 

n^W;JLT<D&&*Z4 v *12(CTB*IHIill£fiLT£» 

■rtiaeaiRiit sf o ar o £ rttatfitttfi^-r 4 c 4 # 
rt4 0 

[0 0 7 1 ] Sfc^>h*$>*32*fctt«£flW* 

$ > * 3o«c*j t >r ^anr 4flF^*we£iR#4 ±@ o 

Stffi^l©-f-c>h, 2©^>h 3©-T^>h^:-f 
h 27 ^7 > * 32g tctm£$m&t! ^ > # 30rjJOifift 

ttor**, t©ti«4tf^sm&m£&o-t:^> 

[0 0 7 2 ] Ttttofe. HB#ffll©^^>htt±a©V 

2 ©MJSr#£i*^>h4&4#. C ©#£«-/<*> 
h©»*IE«fcJBB0T**<e4r* •»»£#**-© 
r&4 0 «x«!6«fflll©-Y^> h#t34A£ft< 2 , 

3 ©-f"Oh i/4 ©s»-c*eaiY^> 

h*o< *©4#tt-r^> h^@B33 

CCV4©«»*ff9<fc5J&SK-rs^ *4l>»ttfttfil 

Mc> 0 C©C4^cJ;0»fflS^±-r4 < , 
[0 0 7 3 ] 4C4t\ C©ct5ttWiai*tforVTRfli 
©^-ycc^-frtBEIWSIBL faiS^4i^ffiW:i:or 

4 * < ^{b-r 4 mmx.^ u /c 4 *$ d 

S^bT4^tS^^^40 j 5©4>f5Cc^L/c^ t 9« 
1 7 F&OL/ 1 7 U--AX&m7U-A£n<!© 
a-^ h«c»«LrH««b-r4C43Wft*>t»^3SSfi 
V- 1 7U-A%ioffl©a^y hCC»WL/c4# 

©*4ff#««rH20K:7n-r. H20©-A-^-e©^S 
tcA/c4 0 H20CCj:ntfio(H©i^y h©9*4o©a 
h3W**<SSSIH»4ait. ffi©6ott*#<TB 
o-Cl>4. 4o©a^. 7 hCCtt*#<fT«J4*|fi]©WJfflI 
/ci*^F©s/N ©3l5{b«:1ieK:UT?f^«*B9* 

£#ft»Jnit6tiS/N ©«»3WBftr*4. ^4Htet?!I 
CCjrOa-^ HB^fctf4fl»«W»*ff5l»*tt, C 
©J:^ftf9«JI©«0B«Ra-C*4. W^4o(Da 
^» h-C*An/cf?#ttfl!!©6^©a--j h (UlSCCtt 
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[0 0 74] L2pU *S£0*»©i- 9 HctofcSffi 

■r5c<b«fig-e*^ e rtt*>%, h©fi^s 

*©/c*{CDCT ?U v *©4ifig?tC|5]— :z~? b 
S£02(tfC-O--C^To B20K7n , rj:5tt:|8BK:c© 

<fc ^ tts/ + ^ y >y-c*£flp#««* & o ^wtstir 

fin. hrHD/c^S»rSr^/c^>-h- 

- hifiaccfcSs/N ©£{b3Wiffi±©*Sft£©«JfK 
*fcJ:4±l>5c£#fctr>. 20 

[0075] s&«c#a^*3*#rs£, *>^a 

#:4>&t>fefl^©Dcr ^n^^*c>t*>fc*OiLrc 
©<£ ^ «r> 1- 7 y > VZfrWcmt^mM'm ti\ZZ 

4:1: 1©»^ H2iCC*Ltein<**["I«:iftttUfc 
40CDDCT 7*0 ? £*W7 ';>^{4i Lt*>t7 y 

tttffcfc. «*«£©»£, Bft«tt^a7^4J*5 
2#s©dct T'n? ^&i*^»LfcO LTffitf>T3£3B 

[0 0 7 6 ] SfcHS • &©#©■*> :^Jt#4 : 2 : 
0 <&tfW&£a) ©J§£ 4 H22fCS%bfc*p<. gf#fi 
2 , 2 OCDKT ^D 7 ^lO©Vt7'J> 

5fcT4£, fefi^cD 1 ocddct :/n^7»ffi±cc£ 
• Qtm^yyUtfiH : 2 : 0©ti<&r, B22©W 

7>j> ^#{4cd £ # © is + 7 y > ^ ^ o fc 4> ©r * 
*y y >f Wras. $ fcB24«MS • 

tb**4 : 1 : 0©i§£©^ + 7 U >^iji{ir&£ 0 
[0 0 7 7 ] (*5*IS«) S£*. 8B»©^Oy^*# 

hs©i xmicmtpucmm 
®©£_L) ^6*i»r^bun»s. se^t. so 
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[0 07 8 ] H25tt. *IE9i{Cff SftftfS^fiF^fbSB 

©1tfiS**T:/ci**B , r**K B£fcl>T2, 3. 

4. 5(***Dcr ass. •Jx-ffwi/S'BB. g^ta 
B. TOXWWfbBBr*"). Cti6»*H0«cSirfc© 
il5-©fc©-C*4o dot IIB2©SfBK:tt* 

^©Wfc©#*aB»©B**«c^D7^fbu, ff^n/c 

>y@B4iti, 7'u?^bf r ~££DCT@B2^a;^ 
s. *Hb@B4«, *Hbtr* HHSteEBB43*crfc 

**Hbu i5S»tt#fbBB5^HWrrs. 
^bHBBtt, a^HbShfcDcrfiHSiaiafiff^b 

u niafi^{b7 r -^*^7 7T^ j ey42^Hi*r 

4o 

[0 07 9 ] ^KttffKon-CBiM-r s. 

[0 08 0 ] ^*jb©8^flt#3Wjeaa©«ffr^ 

P!?*>y-'> + 7y>^IslB4iK:A*sn. 17^- 

Sfifcfft. WA.cffl26^7Sbfc^^7 y>y3B6Srec-c 
v+7y>^sti&. H2e©i^ny^ttDCT©^a5F 

©5@gff-^^13.3^Iz VV-yy'^y^btcm^. 171/ 

-Ar©«*h*$xyrtt*iF*i5iK: 720®^, git* 

ISJCC486 HJRflFfiETS. Ch*Witf8x8ii3R"C^O 

y*>^Lfc<t-j*aiSia*iniec6*s©"c. Biffi©± 

TS**6 3*¥36»ll»»©f s -irttfl^{bL&C»C i 

■ccur, tawfb-j-^afwwi^* 720x430 i®^<b*r 

4o Ch*8x8B3R-C^n^*>y-r5jO"C90X60^ 
P*^ ^©5400d©7'n y £#S-C#£ 0 iPfe, 17U-A 
^©tK^I^I©^ ^ £7 i , Sit^[Sj©^n 

7^7F^i j iTSi, i « 1 ^ i ^ 90, 
j ^60©ffiH?:i5o 

[0 08 1 ] $/cC©5400(@©7'P 7 ^*Nffl©ar. v 
hiC^fJ-r^o H26-CttN = 5©isl^«:7SL-C*5»). H 
26©&7'D ?^KSI9^6ft/cAl. K»CCteWST^7 
r^-y hSB^ti^x^ WffiSltl^o N = 5"C 

*a©-ca^y h©««rttA^E©5flBHStt-ra. s 

CC«4|fbS*i5**^bfc«^-C*S. 

[0082] H2rctt«Lriiffi©2c3& i e>*^±^6T 
^©JBfcff -^fb S fir ir » s c ©wr«*¥*[oi«:« 

MT'D y *ffi£-rS©rB26©i:*>6 2tf B©^«90 
SrN (=5) V$totc& (18) tCl^flQx./c& (19) * 



Cio) 



17 



mm2 0 0 0-2 3 2 628 
18 



tCtsl t >XttmiStl&7*y9T Kl/* ( i , j) ({I * [008 3] 

i/, ( i . i ) izm®&±m (90, so) (iiffiTssi m i ] 

TS) fcKXSt (1) * 

90 

i =Nxiuod(k- i, ) 



+Bod(u + £ 



N 

(k- 1 ) XN 



90 



] -1. N) 



+ 1 



'-[ 



(k- 1) xn 
90 



+ 1 



(1) 



[0 0 8 4] Wi«u = 2, k=20©4£©;/P y?TX SKFU^tt, 

i = 5 Xmod(20-1, 18) + mod C 2 + [ (19X 5 ) /90] - 1 . 5 ) + 1 

= 5X1 + mod(2, 5) + 1 

=5+2+1=8 
j = [ (19X 5 ) /90] + 1 

= 2 

4&*K (8, 2)-C&£„ gfcu = 2«. a-*h£ ★"C^S. iatt(C«i«C57 O^D y ^©T K UX*3}ca& 
#Br**C4*^bTfcO; H26T#;t*4B20 ©7 20 44. 
0»W(8, 2) ra3H3tiifiaKc*SC4*^U* 

i =5XnDd(57-l, 18) + mod (3+ [ (56X 5) /90] - 1. 5) + 1 
= 5 X 2+mod(3 + 3 - 1 , 5) + 1 
= 10+0+1=11 
j = 4 

X'h&OX (IX 4 ) 4fc& 0 BP%. IJ2©SC ( 1 ) © 

7nLfc©a*H2GT?AS. 
[0 0 8 5 ] CW^i/t7y>^tlt^D^ 

jWBkdct UK 2 Da ^tit^x^f^ 30 

ssn. fi^tiass4^ffl^^ns 0 s*ffwa©DCT 

*TffcHB4K:TC©*Htfcfy hftccto* 

[0 0 8 6 ] C©J:5CCS/ + 7y>y**t4. fr#fb 
ShS^n^^©fe#i*^7^^K:3tc5©t?. 7n?£ 40 
^*sefltet±«ctt5 4W#«©SS3W<ir©a^3r h 

^>3>m t©<fc VjrW:?y>y*jftSfTBffi©* 

4, H26Cc^i/teJn<^+7y>i/4i6brSiio*r/c 
*£4r, *©«W«©y'C7^**^'rTf#«©»ttffl 

«i/5 ^i/iJ«eKltta65c4*«-c*5J:^«:&ofc. 
[0 0 8 7 ]^ c©^*? y >^©i$$kcoc>t# 

4. HCi-? htc-ffi©|fefli©^n7^4**3l*tt 50 



*>-er*^.S4*©J:5K:3tcs. *SttBl/fc^D^^ 
R^^D7^m^^-; htc§ii0^T£4t,> 

SSMS&fT'J. C©C4«rjfiflS4t»5****6ttWr 
[0 0 8 8] 027© 9 ffl©*jE*JB«DCT 7n ^r* 
27©A-F) Ch*8jaff^n9^.4i»-r5. * 

©sfe^ccisBajaiiA. b, c. D®4i©yp^ 

«:4ifi«^Pv^4«;-fS c Sr. H2etc*jCiTffK© 

io©^d 3 r^«:aars4 1 -c^ias^o^-ci* 

*©8fflft^a^^cc-^i>r<>i3(;a-^ h 
ccn-r*^py^B2^u*??aE03iii. c©±5k:£ 

IHWic«fcifii>4ifift:/P v Zicte^x&yu v ptfiffi 
*sio©a- v hccjRtti-rsc44l!Sl>"Cl,>a. C©C 

43WW#a©*-ft4ioffffl*fcfc6uri»s. 

[0 0 8 9] U3&>Ot©C4«S (1 ) ©tfr&fcttrtt 
fc< % *««c^<©*a»«*S 0 H28~Bl30tt*©ttJ© 

a*,©— Wi^utriiS. H28-H3o©->+7 y >^© 

©tttrl*. H28«:*5WS^O y ?T F ( i , j ) 



19 



[0090] 
[ft 2] 



d(k - 1 , 90) 



1 i-N+H 



+ (-1) 



N 

n»d(k,N) 



x j- tPod(k> N) j 



J =mod(iMd(k- 1, 9D) 
-k- 1 



+ u- I, N) 



+ 1 + 



NX [Hi] 
L 80 J 



01) 



* [009 1] 



15^2 0 0 0-2 3 2 62 8 
20 

(X.UD98 O^O?^ u = 4, k = 98 



10 



i = [ {mod(97 t 90) ) /5 ] X 5 + 3 + ( - 1 ) 3 
X [ {mod(98, 5) } /2] 
=5+3-1 
= 7 

j =mod (7 + 4-1. 5) +1+5X1 
=0+1+5 
= 6 

<htt?K (7. 6) CCffiB-rS. Sfc* H29«:*5tf5^ [OOQSimtfElQZO^D?^, 

o^rFi/X{i, j ) T^-ca?n^ 0 20 2 

[009 2] 
C«3] 

i =mod(niod(k^ i, 90) + u, N) 
od(k- 1, 90) 



u = 5 , k = 10 



N 



N+ 1 



90 J «-2 
rooddnodCk- 1 P 90) 



+ (- 1> 



N) + I 



«od(k-I. N) 



30 



40 



i = mod(U+5. 5) + [ll/5] x5 
= 1 +10 
= 11 

j = 1 X5 + 3+ (- 1 ) 
=5+3-1 
= 7 

(ii, 7) ttc&mtZo ra«ccBi3o©^+-7 y 

s. 

[0 0 9 4] t<D«fc 5 + y>y*ff 5llBtt, H 
3ico<i 5 te^TftBligir* £ . 0*. 46&m&Ltc 
<fc 5 tt*5£CU: 9 . ^P^*¥7FU^ (i)Rtf:/ 
a^SKTKU* (j) *i*t5^a7^7FU^ 
?S^IhIS8-c$>0, ^n 7 ^TFUxa»ilB46tcr*a& 
e»n/c^u >^7F * R*tBUT K 

2££[h]S§45«, v KUXCCS^l^r. RAM 44&C 
* K^ttlLfflCDT KUXfcHttrTS. RAM 44CC 



x [ {modCa 5) + 1 }./2] 



t t 026. S28-30tC/ J n-rj:^^^i'7';>W||^5 

[0095] (aesasw) ±a<o±5cci/+7-y>y 

JUX*^>avrR©t|^CCtt 1 ±^L/Cct5tCl F7-; 



02) 



21 



[0 09 6] 032, H33B#6||ftffl<cffiSMjft{I4H? 

s^sftufca^BH-awiis-r. S32km>tb, 
^tHB4SOTBEfiff^{kigB5*wiaistia. ssfc. 

H33«Ci$l»TB. ^*777^*y42©y*y<^tftH© 

flHB5#*W3*iS. 10 

[0097] ^97t>*U42B, MR-rsffrsHKcis 
cfc«©^~**Ett-rsfifia***s. co^^?^ 

* y 42^siff a < «c 5 i ikw* a* r u s 5 

©r, *T-fttr^ h«*/hs< ufco. ?JSfi?J#{b* 

?T5C<t4>&*3 5£« C©±5ttM»B&i-* h©* 20 

* h^ao^KA^sna^n * ?BB36©tt©3ft 

ccfc i> J: 0 ccy a ? y - u + 7 y >y@B4i*WE 
"T*. *©i5&^*7y>yw*H34fc7ST. 
[0 09 8] H34TB. tt^/hSl^n „ 47BHBH* 
*«c**oT*j0. »^#**t^nv2BBBB©ac* 
i8©*ecSlio-ciiSci3&sto^s B L*»4>> H34BN* 
i =45— (-1) ll x [6] 
= 45+6 
= 51 

j = ( [65/10] -1] X5 + 1- 
+ mod(ll+3- 1. 5) 
= 26+5 + 3 
= 34 

(51, 34)CC{±g-T£ 0 

[oioi] c©<t9Sr>*7 y >y©«B±au/cfet 

iWtS3K*0 % *©W4H35H839&c~-r. 037-0 
39B7-U ^<omjMJ5^\<DT F U*BHH±iSW>e>»&* 

BH34&HflM©£^cftSc££»Bl/fc. *fc 40 

H38tJH37tRI«©*> + 7 'J >^-C*53W, N = 10©*i 
£*^LT*J*K ^ 7 F2(iA-K (IBli«l3L 
*-n»©"C*<) ©lQiiO**. *fcB39BB37£|gtt 
©^t7«J>yt»i#. N= 3©»^%jSUri»S. 
cct, B37©«fcVj:5/+7y>^BTS:-cS3*iS. 

[0102] 

[«5] 



50 



#B2 0 0 0-2 3 2 628 

22 

= 5©»-&r*S#. ffiR©ftB^0 9^©4ifi«^n 

y^jsaa^o ytrtmc*-? hccBur^ai*. b- 

34©<fc5Sr>+7 y>^tt»uai? h©Sk:/n? ^ 
©7n?*yFi,** (i, j ) iOfci*. TSTC* 

[009 9] 
l«4] 

90 [ {(k-1) • N } /60 ] 

i= (-1) 

2 



+ 1 



2N 

- (-1) 

fmodC k - 1, 



cNx 



nod Kk-l) t (60/N)} 
60 

) +1 

N 



+mod 



id 



2 

(k-1) • N 



60 



■] +u- 1, n] 



[0 1 0 0] 0ditfCL34©^n v^B, u = 3, k = 13 

4T*s©t\ 



(- 1) 1 X5xi 



90 - [ {(k-1) • N } /60 ] 

i- — -C-l) 



r r (k- i) > n- 

60 



+ i 



60 

j = Nxmod(k- 1, ) + l 

N 



+mod 



([■ 



(k-1) • N 



60 



■] + u - 1 , N ) 



[0 1 0 3 ] ^J^B037CC*JC^TE147©^n^^B, u 

= 5. k = 147 r*£©-c, 

i =45- (-1) 12 X [ (12+D/2] 
= 45-6 
= 39 



(13) 

23 

j = 5 X 2 + 1 +mod(12+ 5 - 1 , 5 ) 
= 11+ 1 
= 12 

<t&9. (39, 32) Ctflrg-f*. 
[0104] ±ajb?c<fc -5 tii; + yi) >y?rS6#«. ft 

ft©5$TN=2£Udt£t;Uffi&©7a-, 

c htt k ft 4BdrHffl©ttaHcftaj: 9 

KH««tfSfc«>Kfti;4BBi"C*»). -e©J:9fc:/a io 

v * «Mffi±©att,©— swc b*i-rar &t>©rf?#fi© 

LfcflW*»*&l/"a»4#. N©aE&ftSfcliN©S 

m«N = *)©*&£. ilSttffifcioK: 

£SI£t?£tT5#. 8*20K£i>-Cfc5 {10©(V2) } 
KiitfclU. 20 

to 1 05] ±a$©»5, emmm-citis 

[0106] ±^©SI656^-C«iiKS^{ClXT £Wc 
£oTlB93b/c#. 7?7-«, K-Lg&l?©J: 

[0107] ' 30 

[^©38)*] 10±©J:^«c t »i»WKJ:titf, fefl 
#©dct ^n^^lffii-CiSftS^tSiigcmffiT 

[0108] )|289;«:J:*-it2. ff«©^0 » 

h£c©ffi&©7*a 9 *©4ififi&:/a yZtfiM 

3 40 
[0109] *3«WCC±titf. fiiSBWf-irfi&ISI . 

■wfctf » h«tocm*{tttfif*iw*rrs©"e\ e&T*- 

fc. e*r- * #8 $wccif fln i, r fe f + ? y > 
wso-c. eafnwo«:j:s2*iiajia9{c«Bai3n{c< 

[0 110] »4»9iKJ:h«. {5*HJ?T-£g£l3| 



HH2 00 0-232 628 
24 

0CCi5S3*«ajltt«jK«BED3ti«C<l>il»5ja»*«*. 
4. 

[0111] S5SWK<tn«. Mcfcl>T. 

{b^S©-c. l?#s$i]»«:<fc-5M4>liS©«a5fc«*-c 
[Hii©n#&K9n 

[0 i ] «*©8MWt#^bfif<o«aiar*5. 
[02] $2£njj©s?i i gttffloSMfefiJftretkttE© 

[03] «wft©jia©-w*wria'c*4. 

[04] ^fb©sg©^2JiPP47n-r0r&s„ 

[05] *llllfeM©S9i$M©flteSB-C*«. 
[06] *»«©* 2 3gftffl©Rft{i#if9{fc§a© 
flto£0T*&. 

[07] 06tc=vri'+7 ';>iniissK:fc^ra«E$ 
*i4eaaof©*ft»ft*tt*w-ri»»iHr*4. 

[08] attjmM©£$fftottJ$H'C*&. 

[09] #l£n;j©lfl 3 SISa^KDIiWfeft-^^ ^{b£g© 

Hwaar**. 

[010] »35aw«c*jt*s*Hbtf » hBStee© 
R5©f— rfhikmtWZb 2>. 
[01 1 ] W#fb©B©7*-*H%tt9*5*-J-H'C* 

[012] a^bflpj©mfi£0-c*s. 
[013] ms&tewomMvmim-c&z. 

[014] S3 JtM^ffitfDX^©*ttH-C*&. 

[015] m3f&m>K&»<teffim<Dmmvii> 
*. 

[016] *^©^4 ^^©B^fl^f^tfb&g 
©flMEH-C**. 

[017] *4XitWcfettsa?<b?? h&iteE© 
[018] *4JtlkMKfet*S^:/h£&BH©fl| 

[019] 9 4 fyfctt©^fl©fltj£H? & § . 

[02 0] £4HtttfltcfcttSi'i':7';>^K:j:S# 
-SfJWl <0 <D¥-%}{ tent? ?7VCi>2>. 
[02 1 ] S&4SU6Wciatt£4 : 1 : 1 ©»£©-> 

+7 'j>y*{a*7n-r0r*s. 

[02 2 ] K!4jlSSff!KcfcttS4 : 2 : 0©ate©f 
[02 3] S4HSSWKfcttSS'+7'J>#©-0 | l£ 
[02 4] 3!4flttWK:*JttS4 : 1 : 0 ©*§£©*> 

[025] « aq©h 5 ms&mo^mnnmms. 



25 

[02 6] flrsXtttttcfee* v y 
[02 7] 85XI&0|ec:bttS^+ 7 y >iORH*lft 

[02 8 ] »5HJ6WccfcW5^+7y >y«*^-r 

[02 9] »5HS6W«:fcWSffi(0*>+7 y>y«* 



(14) #682000-2 32 62 8 

26 

* [03 8] *6SSttW«C*jWSEtcffi©S/t7U>y 
[03 9] »6||Jt««c*W4EfCffi©S/t7 y >^ 

[^cDSiW] 

1 v £{t0B 

2 DCT ass 

4 *HfcSR 



[03 0] »5mtff9«:*5WaE«:ffio^ + 7y>y 10 5 , 13 pJ^S^fbHSS 



[03 i ] »5H»wecteW5S/+7y>y*!f5lll 

[032] #1^0® 6 mfl<DKft<t#&#{tKa 

[03 3] 96^MOti!»n(DflUeiar»&. 

[034] m 6 SSSSFtlcc fc w a *✓ * 7 y > #m Zffi? 

[035] 9 6 mmm^m s f&© w ? y > y«* 

[03 6] *6*iSWfc*5WSJgK:<6©t/i-7 y>y 

[03 7 ] »6HJ6WCctoW5EK:f6©2/ + 7 y >y 



6 , 11, 15, 42 ^?77^'J 

7 , 12 X ^ » * 

8 M98 

9 S/t7'J>yiB 
14, -43 *Hfctf? h^SHSS 

16 PBEfia^baB 

17 0»A@B 

30 

31 0 -5>#^>£ 

20 32 -f'<>h*'»* 

33 -^>h£jfe|n|B 

34 n]£fi??#{t8 

4i :/p**>y- s/*7y>y0B 



II] 



*54 



.56 



^55, 



-51 

























1 S 




fl?ftBH 



'53 



[02] 

-3 



[03] 



80 


3 


0 


2 


1 


0 






2 


1 


-1 


0 










-1 


0 


1 












1 


0 














0 

































































[04] 



(15) 



&H20 00-2 32 62 8 



[05] 



[07] 



• 1 



OCT 



mi 



4 j! 



-1 



.9 



[06] 
^3 



_ OCT 



4 ^ 



TOR 

1W<t 



[08] 



DCT 



@ SI 



©eg 



^8 



(a) 



( b) 



— (c) 



( d) 




5#iJ 



© 



© 



© 



[010] 



[011] 





i 


il 


Hi 


iv 


V 


a - b 


9 


8 


8 


7 


7 


b - c 


8 


8 


7 


7 


6 


c - d 


8 


7 


7 


6 


6 


d - e 


7 


7 


6 


6 


6 




I 

! 



&H2 00 0-2 32 62 8 



[09] 



[027] 



L 

70v5it 



2 




/ 




DCT 






14 


/ 






bfvMS 





n 



fcffb 



1 1 ] 

L 





to 




/ 




-* 


£1 B 







mm 








\ 




1 3 



1 2 



15 

L 



E 


A 


F 


D 




B 


H 


C 


G 



[012] 



1 2 \*<<v? 



21 



22 



24 



/ 


f 


• / 






*Ht 
i SS 














<M 
»fb 




1 B 


\ 
23 


\ 

25 





27 



28 

J_ 



[013] 



JL 

' ® b 



2 




/ 




DCT 










14 


/ 


Sfit 






S 
B 



0x< 



n 

-A? 



S*<b 



ft§1b 
H i B 

7~ 



1 1 



JX*J7? 



zn 



(n+U 
fcft/h 



18 



-16 



-17 



1 2 



15 

L 



f\Vl7 



ft*tfb 



T 

13 



(17) 



$63 2000-232628 



[£314] 



± 



2 




f 




OCT 




@ B 




1 4 


/ 









11 

L 



V 



In+ll| 



13 





1 1 



© B 

















[016] 



1 

□ 

m 
B 



OCT 
Q B 



14 

1 



T2~ 



33 
1 



/ RIBS 



34 

1L 



1 1 



10 
1 



@ B 



13- 



12 



15 
1 



I\V17 



[03 2 ] 



41 


2 


/ 


/ 






DCT 


S^'J^SB 




0 B 



9I< 



L 



L 

1 b 



42 
/ 



0 0 0-232 628 



(017) 



[018} 





l 


i i 


i i i 


i v 


V 


a - b 


9 


8 


8 


7 


7 


b ~ c 


8 


8 


7 


7 


6 


c - d 


8 


7 


7 


6 


6 


d - e 


7 


7 


6 


6 


6 












1 2 


mm 






1 % 








38 


I 

39 


1 

40 





[019] 



1 

□ 

V 

it 



DCT 



OK 

14 
1 



30 



05> 
MM 



I 



33 
1 



34 



1 3- 



i i 
i 



7-* 

mm 



10 

1 



I 



IWft 



12 



^77 



[H2 0 ] 



100000 

( bltB/unit) 
90000 



80000 




mm 

L 



[02 1 ] 
— 321&- 



(19) 



^2 00 0-2 32 62 8 



[022] 
1 61SS 



[02 4 ] 



-8SR- 



8 EH 
I 

!_|- 

i 5mm 





«-8sisg- 


3 211 H 


t 

1 










i 











[023] 



345 


P39 


433 


C27 


E21 


B 1 5 


D9 


A3 


E6 


C12 


A18 


024 


B30 


E3B 


C42 


A48 




C45 


E39 


B33 


027 


A21 


C15 


E9 


B3 


A6 


D12 


B18 


E24 


C30 


A36 


D42 


B48 




D45 


A39 


C33 


E27 


B21 


D15 


A9 


C3 


B6 


E12 


C18 


A24 


0 30 


B36 


E42 


C48 




E45 


B39 


D33 


A 27 


C21 


E15 


B9 


D3 


C6 


A12 


018 


B24 


E30 


C36 


A 42 


048 




A45 


C39 


E33 


B27 


D21 


A15 


C9 


E3 


D6 


B12 


E18 


C24 


A 30 


D36 


B42 


E4B 




B43 


037 


A31 


C25 


E19 


B 1 3 


07 


AT 
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